DECEMBER, 1940 
No. 360 
Vol. XLIV. 


MONTHLY 


Society 


ith which is incorporated The Institution of Aeronautical Engineers 


Edited for the Council by Capt. J. LAURENCE PRITCHARD, Hon. Fellow 


CONTENTS FOR DECEMBER, 1940 


Monthly Notices 


Analysis of a Rigid-Jointed Framework - - - 


A Note on the Determination of the Drag of Retract- 


able Undercarriages in Flight - - - - Williams 
Review 
Additions to Library during 1940 


Separate Section for Abstracts 


The ROYAL AERONAUTICAL SOCIETY, 4, Hamilton Place, W.1 


Telephones: Grosvenor 3515 (3 lines) 


THE ROYAL AERONAUTICAL SOCIETY WAS FOUNDED IN 1866 * at 
/ 
| 
Theo rad, 
| he Royal Aer t éutical 


ii JOURNAL OF THE ROYAL AERONAUTICAL SOCIETY (December, 1940 


A Brand of CASEIN GLUE that bai been 


manufactured in London since 1916 


ALL- 


USED 
EXTENSIVELY 
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and THE 
LABOUR AIRCRAFT 
e INDUSTRY 
Very for 
favourable almost a 
in price Unaffected b: quarter of 
Economical a century 
in use 


Large Free Working Sample and further particulars upon request. 


ACTOCOL LIMITED Telegrams: 


Telephone : “LACTOCOL, 
HOP 1234 29, TOOLEY STREET, LONDON, S.E.1 


FULLY APPROVED UNDER AIR MINISTRY REFERENCE 354589/22 (1922) 


SMALL TOOLS 


Wecan make 
deliveries of most 
sizes of regularly 
used standard 
Milling Cutters, 
Reamers, Drills and 
Taps. 
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“SPITFIRE’’ (ROLLS-ROYCE MERLIN ENGINE) DESIGNED AND CONSTRUCTED BY 


BAN f j 

Head Office: VICKERS HOUSE - BROADWAY-LONDON -S 


IS HOME 


and satisfies 80% 
of British Magnesium 
alloy demand. 


'roprietors 


LIMIT 
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MACHINING SPEED of ‘ELEKTRON 


When the above photographs were taken the billet illustrated was being machined at its normal 
cutting speed of 60 m.p.h. ... and even that is not the maximum velocity at which “Elektron” 
magnesium alloys can be machined ! 
- Owing to their high thermal conductivity, to the low cutting pressure required, and to the other 
excellent machining characteristics possessed by these alloys, the limit of the speed at which 
machining can take place is the maximum speed of the machine tool used. 
Advantages of exceptional high speed machinabiltty : 
Reduction of machining costs per piece. « Output of 
high-speed machines trebled and even quadrupled. 
Fewer machines per job. « Economy in outlay for ce 
machines and maintenance. « Possibility of operating with 


smaller workshop. « Ease of handling due to low weight. 


the Trade Mark ‘Elektron’’: MAGNESIUM ELEKTRON LIMITED, Works, near Manchester @ Licensed 


Producers and Pro, of ¢ Manufacturers: 
Cosi & pa mn STERLING METALS LIMITED, Northey Road, Foleshill, Coventry @ Castings: THE BIRMINGHAM ALUMINIUM CASTING (1903) COMPANY 


D. Birmid Works, Smethwick, Birmingham @ J. STONE & COMPANY LIMITED, Deptford, London, S.E.14 @ Sheet, Extrusions, Forgings & Tubes: JAMES BOOTH 
& CO. (1915) LIMITED, Argyle Street bldaalg Teg Birmingham, 7 @ Sheet, Extrusions, Etc. BIRMETALS LIMITED, Woodgate. Quinton, Birmingham 
Su, Elektron” 


jetal for the British Empire: F. A. HUGHES & CO. LIMITED, Abbey House, Baker Street, London, N.W./ 
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FEATURES 

1. Rolling and air resistance reduced to the 
minimum. 

2. Lightest in weight. 

3. Increased braking efficiency. 

4. No brake adjustment is necessary. 

5. Available with either flat base or well base 
rims. 

6. Ease of maintenance. 

7. Total enclosure. 

8. Sealing of braking surfaces from dirt or grease. 

9. Operated by either air or hydraulic pressure, 
acting within sealed capsule. 

10. Heat rapidly dissipated without adverse effect 
on tyre. 

11. Available without brakes for tail wheels. 

12. High braking torque for ‘tricycle’ under- 
carriage. 


Fully Patented 
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FOR DEPENDABLE 
LECTRICAL EQUIPMENT 


Including : Magnetos, Starters, Generators, Landing Lamps, 
Navigation Lamps, Interior Lighting, Batteries, Switchgear, 


De-icing and Anti-icing equipment, Booster Coils, Small 
Rotax Magnetos, of highly developed Motors, Vacuum Pumps, Radio Generators, etc. 
design and efficiency, are fitted to 

many well-known types of aircraft. ROTAX LTD., WILLESDEN JUNCTION, LONDON, N.W.10 
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SUPER -RUSTLESS STEEL 
GOES EVERYWHERE WITH THEBJAIR FORCES 


Nowadays the highest performance service 
aircraft make very extensive use of Stainless 


Steel in their construction. The steels most 


widely employed in sheet and strip form 


are those of the ‘‘Staybrite’’ steel group 


SHEFFIELD 
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‘IN THE H.D.A. LABORATORIES 


f In this modern library is examined the 
world’s literature on metallurgy and 
its many allied subjects. An infor- 


mation service is maintained 


which is not only available 
to the company and its : 


| associates but also to 


outside organisations. 
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The saving of valuable lives 


The Prime Minister... . 


Here is one of the 
main 3dangers 
against which 
the life of a pilot 
must be protected 


“ NEVER BEFORE HAVE SO MANY 


OWED SO MUCH TO SO FEW” 


Any bullets shown by these tracks, perforating a part of the oil 
petrol lay-out of an air craft, can induce an outbreak of fire. 


Photograph of a 
crash-tested 
HENDERSON 
SAFETY 
TANK. These 
tests were suc 
cessfully carried 
out by the British 
Air Ministry. 


The walls of the 
HENDERSON 
SAFETY 
TANK 

built of three 
layers—metal, 
self-sealin 
HENCORITE 
and metal to a 
thickness of 3/16” 
They are suffi- 
ciently flexibieto 
expand or con- 
tract under crash 
strain, yet each is 
leak-proof. The 
interior 
collapse on wm- 
pact in order to 
distribute 
pressure evenly. 


The result of research and development by : 


THE HENDERSON SAFETY TANK CO., 


Phone: Elstree 1758, 1759. 


The Henderson Safety Tank Company Ltd., 
have been working for many years to minimise 
the risk of petrol or oil fire due to the escape of 
these fluids under accident conditions. Whilst 
this work is of great value in time of peace, in 
time of war its value is increased immeasurably. 


The Henderson System protects the petrol lay- 
out (or both petrol and oil lay-outs) of an aircraft. 
The self-sealing HENCORITE has the mechan- 
ical property of closing the entry and exit holes 
made by the bullets without relying upon any 
disintegrating effect of the fluid upon the material 
used. On the contrary, HENCORITE is 


insoluble in petrol or oil. 


For these reasons it is claimed that HENDER- 
SON SAFETY PETROL and OIL TANKS 
and PIPE LINES constitute the finest Safety 
System in the World. The tank has been ap- 
proved by the Air Ministry Research Department 
for use in aircraft, and it is fitted as standard 
equipment on the Miles Master, the World’s 
fastest Trainer, 


The HENDERSON COMPLETE 
SYSTEM of OIL and PETROL- 
FIRE PROTECTION 


LTD. 


Head Office and Works : 
ELSTREE WAY, ELSTREE, HERTFORDSHIRE, ENGLAND 


London Office : 11, Waterloo Place, Pall Mall,S.W.1. Grams : Hencorite, Boreham Wood 
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DAGENITE ACCUMULATORS 


are used by the 


ROYAL AIR FORGE 


Designed specially for the job, Dagenite accumulators are used on 


every type of machine which is fitted with electric engine starting, 
radio equipment and navigation lights. They are used by the 


R.A.F. and are fitted almost exclusively to all British civil aircraft, 


hetter festimontal 


a 
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Ct ould any “ Ask for our latest Aircraft catalogue A.102 


PETO & RADFORD, 50 GROSVENOR GDNS, LONDON, S.W.1 - 


Telephone : Sloane 7164 
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STAMPINGS _, 
| BERMETALS... 


Many factors contribute to the success of the Westland Lysander and 
other famous British aircraft. Not least of these are the aluminium alloy 
“Stampings by Bi Is” so confidently employed at vital junctions. 
} “Stampings by B Is" are pings with an _ established 
reputation — they are the designer's guarantee of reliability, and his 
} assurance of the same co-operation at all stages of design and 

production as that which has always been a feature of Birmetals in 
the supply of sheet, stnp, bar and extrusions in the strong light alloys 
including “Elektron” magnesium alloys 


BIRMETALS LIMITED 


EXTRUDED SECTIONS BAR, ETC. 
WOODGATE WORKS QUINTON BIRMINGHAM 32 
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You are conscientiously saving paper, metal, food 
scraps, etc. You are devoting all the spare time 
you can give the many activities of the Civilian 
“Front’’ line. You are holding your own with 
the best of ’em in lending every penny you can 
spare to the Government—as also your ‘ sub- 
scriptions '’ to Income Tax, Purchase Tax, Tobacco 


Tax, Petrol Tax. 


BUT THERE IS SOMETHING YOU DARE NOT 
FORGET, the most tangible form of sympathy you 
can extend to those who have lost homes and 
possessions through Air attacks — a generous 
donation to the loca! fund for providing relief to 


Air Raid victims. 


Your local Police, AR.P. headquarters, or Council 
Information Bureau will tell you where to forward 


contributions. 


TUBES - RODS - SECTIONS - SHEET - STRIP 
IN “HIDUMINIUM” “ALUMINIUM ALLOYS 


REYNOLDS TUBE COMPANY LTD. & REYNOLDS ROLLING MILLS |LTD., BIRMINGHAM 
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BRITISH AIR SUPR 
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LONDON OFFICE: 


| 

GROSVENOR GARDENS HOUSE-SWi 


JOURNAL OF THE ROYAL AERONAUTICAL SOCIETY {December, 191) 


“WHITLEY 


HEAVY BOMBERS 
IN ACTIVE SERVICE 
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rErTROL 
OR OIL? 


Langite jointing will make a perfect 
seal without heavy mechanical pres- 
sure between joint faces. 


Resists Oil, Aviation Fuel, Benzol, etc. 

AIR MINISTRY 

SPECIFICATION 

No. DTD 219a 


Langite Inspection and Testing facilities 
have received Air Ministry Approval 


CORK MANUFACTURING CO. 
LIMITED 
(Associated with Flexo Plywood Industries Ltd.) 
SOUTH CHINGFORD 
LONDON, E.4 
Telephone : Silverthorn 2666 (7 lines) 
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All Aircraft Instru- 
ments made by 
Short & Mason are 
so marked. 


Makers of Scientific 
Instruments for over 


SHORT & MASON) 


Telephone THE INSTRUMENT HOUSE oe" 


LARkswood Telegrams : “ Aneroid 
337! WALTHAMSTOW (0) LONDON, E.17 Phone, London” 
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URRICANWE 


ROYCE MERLIN ENGINE 


HAWKER AIRCRAFT 


Branch of Hawker Siddeley Aircraft Co., Ltd. 
DESIGNERS AND CONSTRUCTORS OF ALL TYPES OF MILITARY AIRCRAFT 


xxvi 
Brackley 144 (4 lines) Telegrams: “Bakelite, Brack! 
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xide AIRCRAFT BATTERIES 


‘Still keep going when the rest have stopped’ 


THE CHLORIDE ELECTRICAL STORAGE CO. LTD., Grosvenor Gardens House, 
Grosvenor Gardens, London, S.W.1. 


Telephone: VICtoria 2299. Telegrams : Chloridic, Sowest, London. 
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WERE proud of this diminutive 
motor for the very reason tha 
it is so small, and we show it here 
in exact proportion to the rest of 
the photograph. Used extensively 
for operating pumps, its dimen. 
sions and weight have been reduc. 
ed to meet exacting requirement 
commensurate with maximum 
power output. 
Much careful designing and exper. 
ment preceded its acceptance by 
aircraft designers, and we could 
say the same of many of our other 
special F.H.P. motors which have 
been built for aircraft use. “3 
There is in fact, no operation demanding 
the use of small electric motors to whic 
Croydon have not been able to provide 


the ultimate solution, and aircraft design. 
ers faced with similar problems should. 


Typical rating is }-h.p. 
at 3,000 r.p.m. Overall 
length 7}"; diameter 
3’. Weight 6 Ibs. 


CROYDON ENGINEERING CO. Ltd., Commerce Way, Purley Way, CROYDON Tel. Croydon 41255 
Pitehfords 


TRADE MARK 


@HOBSON INDUCTION 
PRESSURE (BOOST) CONTROLS 


@HOBSON-PENN AUTO- 


He CASTI NGS MATIC MIXTURE CONTROLS 


@ HOBSON COCKPIT 
CONTROLS 


of PHOSPHOR BRONZE, 
MANGANESE BRONZE, 
GUNMETAL, ALUMINIUM. 
Also High Tensile ALUMINIUM 
BRONZE with a Tensile Strength 

of 45 tons per sq. in. i, 

(UP TO 12 TONS) 


e | 
Chill Cast Rods & Tubes H 0 B S 0 N 


MACHINED PARTS Carhureltters 
Fully approved by Admiralty & A.I.D. 


T. M. BIRKETT & Sons, Ltd. H. M. HOBSON (AIRCRAFT & MOTOR) 


HANLEY-~— STAFFS. COMPONENTS LTD. 


Graws: Phone: 
Birkett, Hanley Stoke-on-Trent 2184-5-6 47-55, The Vale, Acton, London, W.3 


B17 


FOR ALL TYPES OF AERO ENGINES 


— 
mCROYDON 
| = \ 
| Oils) | 
re) 
NON-FERROUS 

| 

4 


340 


minutive 
ason that 
w it here 
1€ rest of 
tensively 
dimen: 
en reduc. 
jirements 
naximum 


id experi. 
ptance by 
we could 
our other 
hich have 
demanding 
FS CO which 
tO provide 
craft design. 
ns should.. 


Jon 41258 


ch fords 


December, 1940] 


JOURNAL OF THE 


ROYAL AERONAUTICAL SOCIETY 


LABORATORY-CONTROLLED 
MAGNESIUM BASE ALLOYS 


MAGNESIUM CASTINGS AND PRODUCTS LTD he 
Slough 


| 
: 


JOURNAL OF THE ROYAL AERONAUTICAL SOCIETY {December, 1540 


Manufacturers of 


AIRCRAFT 
AIRSCREWS 
IMPROVED WOOD 


AERONAUTICAL PLYWOOD 


F - HILLS € SONS LTD 


TRAFFORD PARK - MANCHESTER 17 


THE PATENT 


UNIVERSAL 
BALL JOINTS 


THE LIGHTEST, MOST 
EFFICIENT & COMPACT | 
UNIVERSAL JOINT 

MANUFACTURED | 


Used on Civil and Service Aircraft 
for engine controls, remote opera- | 
tion of various mechanisms, flap 
operating gear and undercarriages 


MOLLART ENGINEERING | 
COMPANY LIMITED 
Precision and Production Engineers 
KINGSTON-BY-PASS, SURREY 


Designed and Produced by proved Precision 
Engineers with Air Ministry Gauge Test House 


Ref. No. 89755/31 Tel: ELMBRIDGE 3352 


0 
goo FEET 


* STARTING ° 
HANDLE 
. STOWAGE , 


On Air Ministry Approved List 


THE LONDON NAME PLATE Mfg. Co Ltd. 
72-75, TURNMILL ST, 

CLERKENWELL, 

LONDON. E.C.2 

‘PHONE:- CLERK. 6853-4. 
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LINATEX 


BYS 


Previous metal surface 
corroded away 
after 3 months! 


Linatex “self-sealing” natural 
rubber willstand upto years of 
service where ordinary rubber 
would quickly perish. Linatex 
is completely non-ageing. 
That is why British aircraft 
manufacturers prefer to make 
fermanently sure by specify- 
ing Linatex for leak-proof 
tanks, oil systems, knock-out 
windows, sealing strips and a 
score of other applications. 
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There is every 
indication that the 
Linatex covering of 
this buoy in Sierra 
Leone would have 
lasted indefinitely. 
After 8 years, how- 
ever, local natives 
cut away areas for 
soling their shoes! 
The exposed metal 
rapidlycorroded., but 
thesurrounding 
Linatex was in every 
way as gocd as new 


TROPICAL SUN AND BRINE! 


Approved by the Air Ministry 
used by every 
British Aircraft Manufacturer 


AiE 


‘Self-sealing’ 95% natural 


Rubber 


For LEAK-PROOF TANKS & PIPES 


Knock-out Windows @ Escape Hatches 
@ Watertight Sealing Scrips @ Bomb 
Door Seals @ Float Noses @ Tank 
Mountings @ Gaskets @ Buffers 
All-Anti-vibration Mountings. 


Our technical staff of qualified Engineers 

will be pleased to tell you candidly whether 

Linatex can solve your problem more 

efficiently. Should you desire, they will 

gladly work with you, or train your own 
staff in using Linatex. 


Linatex is 95% pure rubber—the 
purest obtainable for practical use. 
Because Linatex is made entirely 
without heat or mastication, it 
retains permanently the “self- 
sealing”’ natural cell structure of 
rubber in its living state. 


Linatex is non-perishing, and al- 
most indestructible by abrasion. 
It will not corrode in contact with 
sea water, most chemicals or 
fumes. The weight of Linatex is 
less than that of other solid rub- 
bers, and it is proved effective for 
leak-proofing tanks, etc. Linatex 
can be permanently cemented to 
itself or to other surfaces, and can 
easily be “tailored” or built up 
for any application. 


WILKINSON RUBBER LINATEX LTD., 1-4, GREAT TOWER STREET, LONDON, E.C.3 


Telephone : Mansion House 4233. 


Also in CANADA, BRITISH MALAYA, AUSTRALIA, SOUTH AFRICA, U.S.A., etc. 
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BEARINGS & BUSHES 


OF THE HIGHEST QUALITY . . CAST BY THE 


E A T O N i A (WATER-COOLED) 


PROCESS 


CASTINGS AND BARS AND FINISHED MACHINE PARTS SUPPLIED TO THE LEADING 


AEROPLANE ENGINE MAKERS 
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has played a 
vitally important part in the construc- 
tion of wooden aircraft components. 
The test of time has_ conclusively 
proved its extraordinary durability and 
unfailing strength under the most drastic 
conditions. 

For this reason the leading aircraft 
Manufacturers specify ‘‘Certus.” 


O The practica! 
co-operation of 
our experienced 
Technical Staff 
is available at 


Regd. Trade Mark all times 
Sole Manufacturers: 
CENTRAL CHEMICALS LIMITED 
ADHESIVE SPECIALISTS Grams: 
MOP HOP CENTRAL BUILDINGS 


24 SOUTHWARK STREET, LONDON, SE 1 


(Fully approved for Testing and Issue of Release Notes under Air Ministry Ref. 437610, July, 1923) 


THE BRISTOL AEROPLANE COMPANY LTD. 


@ 
| | 
CERTUS) 
SLEEVE-VALVE 
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THE ROYAL AERONAUTICAL SOCIETY 
WITH WHICH IS INCORPORATED THE INSTITUTION OF AERONAUTICAL ENGINEERS. 


MONTHLY NOTICES, 
DECEMBER, 19 0. 


Christmas .Holidays. 
The Offices of the Society will be closed on Wednesday, December 25th, 1940, 
and Thursday, December 26th, 1940. 


Major D. H. Kennedy. 


It is with the deepest regret that the Council record the sudden death on 
November 19th, 1940, of the Honorary Treasurer, Major D. H. Kennedy. Major 
Kennedy had been the Honorary Treasurer of the Society for over fourteen 
years and for many years was chairman of the Finance Committee. He was 
largely responsible for steering the Society through a very difficult financial period, 
and he lived to see the Society for which he had worked so long and so whole- 
heartedly housed in surroundings fitting to its importance. 


Associate Fellowship Examinations. 

The next Associate Fellowship examinations wil! be held in the offices of the 
Society on the mornings of December 1oth, 11th and 12th, 1940. The Library 
will be closed on those days. 


Society’s Emergency Address. 


It should be made clear that although the Society has published from time to 
time in the Journal its emergency address and telephone number (which can be 
used at any time alternatively with those of the Society), the Society functions, 
and has functioned from the beginning of the war, from No. 4, Hamilton Place, 
W.1. It will continue to function from London as far as possible, even though 
some of the staff may have to be moved, others will continue in London itself. 
It is obvious that events may make things difficult and cause a certain amount 
of delay, and members are asked to bear these events in mind. 

The emergency address is— 

Brook House, 
Old School Lane, 
Brockham, Surrey. 
Telephone: Betchworth 180. 


Election of Members. 
The following members were recently elected :— 
Associate Fellows. 


Frederick Thomas Meacock (from Student). 

Associates.—William Kenneth Austin (from Student), Robert Henry 
William Beer, John William Dobson, Leslie Thomas Ellis, Thomas 
Edward Laws, Cyril Bertram Shore, William Henry Syddall. 
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Graduates.—Peter George Gradwick Knight (from Student), John Poole. 

Students.—Dennis Frederick Barnes, Peter Wright Brooks, Kenneth 
Lewis Hodkinson, Gwynfer Rowland Hopkins, Robert Guy Huggeit, 
Stanley Croft Johnson, Geoffrey Ratcliffe, Joan Robinson, Dennis 
John Somper, John Frederick Butler Welch. 


Indexes. 

In this issue appear the indexes of the Journal. The indexes for the Abstracts 
from the Scientific and Technical Press are separate. From July to December 
the Abstracts have been published as a separate section at the end of the Journal 
and are now provided with a separate index, so that they may be bound apart 
from the Journal. In future the Abstracts will be published in this way, so that 
annual volumes may be bound separately, if desired. 


Corrections. 

In the paper on ** A Family of Aerofoils with Rounded Trailing Edge,’’ by 
J. C. Cooke, published in the Journal for October, 1940, the reference on 
page 774 should read ‘‘ (2) Piercy, Piper and Whitehead, Aircraft Engineering, 
Vol. X (1938), pp. 

In the paper ** On the Calculation of the Boundary Layer,’’? by L. Prandtl, 
published in the Journal for November, 1940, in the equations on page 799 x 
should read ax and the ¥ sign is missing from the argument of the Bessel function 
in the first term of the second equation. 

J. Laurence Pritcuarp, Secretary and Editor. 
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ANALYSIS OF A RIGID-JOINTED FRAMEWORK. 
By E. H. Lewitt, B.Sc., Ph.D., A:M.I.Mech.E. 


INTRODUCTION. 

In the design of structural frames it is often the practice to assume the joints 
to be pinned, or hinged, and to calculate the forces in the members on this 
assumption; actually, the joints are made with considerable rigidity. The 
following are the results of an analytical and experimental investigation into 
the stresses in a rigid-jointed space frame and of the magnitude of the errors 
due to the assumptiun ol pinned joints.* 

The investigation may be divided into the following sections :— 

(1) An analytical solution of the problem based on.a method of successive 
approximations. 

(2) An experimental method of obtaining the bending moments in the 
members by measurement of skin stress. 

(3) An experimental method of obtaining the bending moment in the members 
by measurement of slopes. 

(4) A comparison of the results with those obtained from an identical struc- 
ture fitted with pinned joints. 

On the suggestion of Professor A. J. S. Pippard, a space-framed_ structural 
model was used for the investigation which was identical with a previous model 
made by him, with the exception of the joints. Pippard’s model was a fully 
braced hexagonal tube having pin-joints, which was tested by him and Professor 
J. Ff. Baker; the results of these tests are given in R. and M. 948, Experiment 
No. 4. The present model was constructed of identical material and was of 
the same dimensions, but the joints consisted of malleable iron castings and were 
rigid. The use of a model otherwise identical with that of Pippard’s enables a 
comparison to be made with the two independent sets of results. 

Another advantage of using a model identical with Pippard’s is the fact that 
an exact analytical solution of this type of structure has been evolved by Professor 
R. V. Southwell. Southwell’s solution has been applied by Miss L. Chitty to 
the pin-jointed model of Pippard;t the results obtained by Miss Chitty enable a 
comparison to be made between the theoretical and experimental results. 


2. DESCRIPTION OF MODEL. 


A photograph of the model is shown in Fig. 1. It consisted of a hexagonal 
frame built up of longitudinal and transverse members braced together with steel 
wires; the whole was rigidly fixed to the wall at one end and suspended as a 
cantilever. The model consisted of three bays 30 inches long; a bay being the 
space between two consecutive transverse frames. The transverse frames were 
hexagonal in shape, having sides 25 inches long. The transverse frames were 
rigidly connected together by six continuous longitudinal members, one at each 
angle of the hexagon. 


* The work was carried out in the Mechanical Engineering Department of the Imperial 
College of Science and Technology, South Kensington. 

* Proc. Roy. Soc. A., Vol. 139, 1933. ‘On the Calculation of Stresses in Braced 
Frameworks,’’ by R. V. Southwell, F.R.S. 

+R. & M. No. 1528. ‘‘ Determination of the Stresses in Braced Framework,’’ by L. 
Chitty, A.F.R.Ae.S. 
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The transverse frame members and the longitudinals consisted of 3 in. diamete 
steel tubing of 22 gauge. The rectangular area having its boundaries forme: 
by two transverse members and two longitudinal members is known as panel. 
Each panel was diagonally braced in both directions by 4 B.A. steel wire, known 
as diagonals. 

The transverse frames are radially braced by 4 B.A. steel wires known as 
radial members. These radial members were connected together at the centre 
of the hexagonal frame by means of a steel plate. Six radial members were 
fitted to each frame, one to each angle of the hexagon. 


2. 


The joint between the transverse tubes and longitudinal tubes consisted of a 
malleable iron casting {Fig. 2). The longitudinal tube was continuous and passed 
through two arms of the castings as shown. The walls of these arms were 
split and could be drawn together by screws, which were tightened when the 
longitudinal was in position. The transverse tubes were fitted into the other 
arms of the casting and braced in position. 

The joint casting had five lugs at the correct angles which were drilled for the 
four diagonal and one radial wire These wires were connected to the lugs by 
forks and pins. 
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iurnbuckles were fitted to each wire, which were tightened so that the initial 
tension produced was greater than the largest force caused by the load. This 
ensured that each wire was capable of taking compression, because the largest 
compressive force placed in the wire by the loading of the model was not sufficient 
to overcome the initial tension placed in the wire by the turnbuckles. 

'he model was, at first, loaded by 50 lb. slotted weights placed on a carrier 
fixed to the free end. The carrier was supported by a knife edge so that it was 
free to swing in a transverse direction but not in a longitudinal direction. This 
ensured that the weight was evenly distributed to each side of the model, but, 
owing to the slots in the weights, a slight eccentricity was caused in a longitudinal 
direction. On account of this eccentricity, the method of loading was changed 
to a screw and ratchet device acting on a 400 lb. spring balance which read to the 
nearest 1 Ib. Any torque was prevented by vertical guides. This loading device 
can be seen in the photograph of Fig. 5. 

The model was loaded by 50 Ib. weights up to a maximum load of 400 Ibs. 
The stresses in the members were measured after the addition of each 100 lbs., 
both in loading and unloading. 

The method followed for denoting any particular member of the structure is 
based on the numbering and lettering of Fig. 3. Starting from the fixed end 


D Cc B A 
1 
6 2 2 2 52 
4 4 4 4 
400 tbs. 
FIG. 3. 


the transverse frames are denoted by A, B, C, and D; the corresponding bays 
being AB, BC, and CD. The longitudinals are numbered 1, 2, 3, 4, 5, and 6, 
commencing at the top, hence the longitudinals of Bay CD will be C,D,, C,D,, 
etc. The transverse members of Frame D will be 1.2, 2.3, ete.; the radial 
members will be denoted by 0.1, 0.2, 0.3, etc. The diagonal wires of Bay CD 
are denoted by ,7',, etc. 

The steel tubes used were made to B.E.S.A. specification T.10, and the wires 
were 4 B.A. Swaged Rods made to B.E.S.A. specification W.8. 

(3) ANALYTICAL SOLUTION BY A METHOD OF SUCCESSIVE APPROXIMATIONS. 

The structure was first assumed to be pin-jointed and the solution was obtained 
by assuming distortion to take place in the three perpendicular planes, namely, 
a vertical distortion, a longitudinal distortion and a transverse distortion. On 
the first application of the method, small quantities were ignored, but their 
effect was included as the successive approximations were applied. As_ the 
solution proceeded, the effect of the rigid joints was also included. 

A relative vertical displacement between adjacent bays, due to the application 
of the 4oo Ib. load, was first assumed and the forces in the diagonal members 
due to this movement were calculated. 
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The effect of the longitudinal component of these diagonal member forces was 
next calculated. The forces in the diagonal members were then modified io 
allow for this longitudinal distortion. 

The transverse distortion of the structure due to the radial components of tie 
forces in the diagonal members was next taken into account. 

The application of each perpendicular distortion affected the previous resuiis 
obtained. On each successive application of the method, it was found that the 
difference of the results obtained, when compared with the preceding resulis, 
became smaller ; the calculated forces were thus tending to stabilise. The method 
was repeated successively until the forces and displacements were stabilised, afier 
which it was found that further applications of the method produced no apprecia- 
ble change. 

The solution consisted of the application of the following five operatious, 
applied in the order given. 


OPERATION 1. 

A vertical displacement of each transverse frame, due to a shear force of 4oo |bs. 
was assumed to occur across each bay; this is taken partly by the diagonal 
members as an axial force and partly by the longitudinals in bending. The 
amount taken by each will be in proportion to their relative stiffness. 

From this assumed displacement the forces in the diagonal members and the 
deflection of each bay were calculated. 


OPERATION 2. 


The results of Operation 1 were next corrected for a longitudinal displacement 
of the joints. The forces in the longitudinal members were calculated from the 
horizontal components of the forces in the diagonal members, obtained from 
Operation 1. From these longitudinal forces the longitudinal displacement of the 
joints were calculated. The forces in the diagonal members were then corrected 
to allow for these longitudinal displacements. 

New longitudinal forces were next calculated from the corrected diagonal 
member forces which, in turn, gave more exact longitudinal displacements. This 
process was repeated until there was no further change produced in the forces 
and displacements by its application. Thus, the correct forces in the diagonal 
members and the corresponding forces in the longitudinals, due to vertical and 
longitudinal displacement of the structure, were obtained by applying these 
successive approximations until the forces were stabilised. 


OPERATION 3. 

A transverse distortion of the structure was next assumed from the results 
obtained by Operation 2. Using the diagonal member forces so obtained, the 
following operations were performed :— 

(1) The vertical and transverse horizontal forces at the joints of the trans- 
verse frames were calculated from the forces in the diagonal members. 
The shear in the longitudinal was calculated from the bay deflection 
obtained in Operation 1, and was included. 


(b) The transverse frame was first assumed to be pin-jointed and the forces 
in its members were found by applying the strain-energy method for a 
redundant frame, the loads obtained from (a) being used. 

(c) The vertical and transverse horizontal displacements of the joints due 
to (a) were next calculated from the forces obtained in (b). 

(d) The displacements found in (c) will affect the diagonal member forces 
found by Operation 2. The latter were next corrected to include the 
effect of the former, the consecuent alteration in the longitudinal 
displacement of the structure being taken into account. 
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‘he processes (a), (b), (c) and (d) were then repeated until no appreciable 
change was obtained by any further application. The correction for the longi- 
tudinal displacement of the joints also necessitated the application of successive 
approximations, the results of which, when plotted, gave a curve which tended 
to stabilise. From this curve the final results were calculated. From (d) the 
final forces in the diagonal and transverse members were obtained. 


OPERATION 4. 


The longitudinal displacement of each joint was calculated from the results of 
Operation 3 and the final forces in the longitudinal members were then obtained 
from these longitudinal displacements. 

The vertical deflection of all joints from the addition of the vertical deflections 
obtained in Operations 1 and 3 were next found. 

OPERATION 5. 

The bending moments of the joints were calculated from the relative end 
deflections of the longitudinal and transverse members. These moments were. 
then balanced on Southwell’s principle of relaxing each joint in turn.* ‘The final 
bending moments were obtained by the application of the Hardy Cross method 
of successive approximations.{| The bending moments due to the initial lack of 
straightness of the longitudinal members were included. 

During the above application of successive approximations to this structure, 
conditions causing small effects were neglected on the first application. On 
each successive application more of these conditions were included. In the final 
application all conditions which affect the problem, within the limits of accuracy 
required, were taken into account. 

Owing to the high initial tension put in the diagonal wires during the erection 

of the structure, the wires may be regarded as capable of withstanding compres- 
sive forces. In no case was the compression in any wire sufficient to overcome 
the initial tension. 
’ The forces in the members calculated by this method of successive approxima- 
tions are given in the first column of Table J. The bending moments in the 
longitudinal members calculated by this method are shown in the bending moment 
diagrams of Fig. 7. 

In deriving the analytical solution the following assumptions were made :— 

(t) No distortion of the rigid joint castings. 
(2) No movement of the fixed end of the model. 
(3) The friction of wires at their joints and at their points of intersection is 
small and may be neglected. 
(4) Any eccentric loading due to faulty workmanship in the construction of 
the model is neglected. 

The effect of assumption (4) had to be taken into account at the end of the 
solution in order to compare the calculated bending moments with the measured. 
This was due to the considerable bending moment caused by the initial lack of 
straightness in the members. 


(4) BexpInG MomENTS FROM MEASUREMENT OF SKIN STRESS. 

In order to obtain the vertical bending moments in the members of the struc- 
ture, the longitudinal skin stresses were measured at various sections of the 
longitudinal and transverse members. At a particular section, the skin stresses 
were measured at the two opposite edges of the tube on a section perpendicular 


* “Stress-Calculation in Frameworks by Method of Systematic Relaxation of Constraints,”’ 


by Southwell. Proc. Roy. Soc., Vols. 151 and 153. Also, ‘‘ The General Theory 
of Relaxation Methods applied to Linear Systems,’’ by G. Temple. Proc. Roy. 
Soc., Vol. 169. 


+ 


+ “‘ Analysis of Continuous Frames by Distributing Fixed-end Moments,’’ by Hardy Cross. 
Proc. Amer. Soc. Civil Engineers, May, 1930, with discussion September, 1930, to 
April, 1932. 
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to its longitudinal axis. From the difference of the stress in these two oppos.ie 
edges the bending moment can be calculated by the simple bending theory. 

Let f,=stress at upper edge of longitudinal at a given section ; 

f,=stress at lower edge of longitudinal at same section ; 
f=max. bending stress of longitudinal at same section. 

Then f=(f,—f.)/2 and M=fl/y (from simple bending theory). 

Each longitudinal and transverse member was divided up into 3 in. sections 
along its length. The skin stresses on opposite edges of these 3 in. lengths were 
then measured by an optical extensometer, of the Bauschinger-Marten type, whilst 
the model was loaded, and curves were plotted with the results obtained. 

The alteration in tension in the wires during the loading of the model was also 
measured by means of an optical extensometer. 

The optical extensometers used were designed to read extensions to an accuracy 
of two-millionth of an inch; stresses to the nearest 2? lb. per sq. in. could be 
measured with this instrument. 


Fic. 4. 


At each section under test, readings were taken for each 100 Ib. of loading on 
the model, both during loading and unloading. Load. extension curves were plotted 
for both edges of the section; the stresses were then calculated from the curves. 
The force in each member was calculated from the mean stress; these forces 
are entered in the second column of Table I. The bending moments in_ the 
longitudinal members obtained from these experiments are shown plotted in the 
bending moment diagrams of Fig. 7. 


5. BENDING MOMENTS FROM MEASUREMENT OF SLOPES. 

On the suggestion of Professor Pippard, a series of experiments was conducted 
with the purpose of obtaining the bending moments in the longitudinal members 
from their slopes. This provides a check on the bending moment diagrams 
obtained experimentally by measurement of skin stress. Work on the measure- 
ment of slopes of a girder, throughout its length, were already being carried out 
in the Mechanical Test Department of the Royal Aircraft Establishment at 
Farnborough. The author was shown this work by the officers in charge, who 
kindly allowed him to take details of the instruments used. 

By measuring the change of slope at numerous sections of a longitudinal girder, 
caused by the loading of the model, it is possible to calculate the bending moments 
at these sections by making use of the simple bending theory. The length of each 
longitudinal member was marked off into 17 sections, 14 inches apart. The 
change of slope at each of these sections was measured during the loading and 
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unloading of the model. The change of slope thus obtained was then plotted on 
a base representing the longitudinal member and a smooth curve drawn through 
the points. By differentiating this curve, the bending moment diagram was 
obtained. 

‘The instrument designed for the measurement of slope was made on the same 
principle of that used by the Royal Aircraft Establishment at Farnborough. It 
consisted of two long vertical levers; one firmly fixed to the longitudinal member 
and containing a graduated scale at its upper end; the other suspended freely 
from the longitudinal member, having a microscope at the upper end, the lower 
end being weighted and acting as a pendulum. The latter lever consequently 
remained truly vertical whilst the former changed its slope with that of the 
longitudinal member, thus displacing its scale. This displacement of the scale 
could be read by means of the microscope fixed to the vertical lever. Damping 
vanes, immersed in oil, were fixed to the levers, as shown in Fig. 4. 


Fig. 5. 


The instrument was designed so that it was perfectly balanced about the point 
of suspension. 

On account of inaccessibility of the microscope of the instrument it was im- 
possible to use this instrument on longitudinal 1. To overcome this difficulty, 
an optical type of instrument was designed. This was the same balanced 
pendulum instrument with the microscope and its scale removed. The levers 
were replaced by shorter tubes, the remaining parts of the instrument being as 
before. Small mirrors were fixed to the short tubes in place of the microscope 
and its scale. By means of a telescope sighted on these mirrors the reflection 
of an illuminated scale, placed about 15 feet away, could be seen. This instru- 
ment can be seen in position on longitudinal 1 in the photograph of Fig. 5. 
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TABLE 


AXIAL Forces IN MEMBERS (LBS.) DUE TO 400 LB. LOAD. 


RIGID JOINTS. 


PINNED JOINTS. 
Southwell’s solution 


Pippard’s 


Author’s Author's (R. & M. 1528) experimental 
analytical experimental Miss Chitty’s measurements 
Member. solution. measurements. application. (R. & M. 942). 
70.98 69.0 71.0 
a os — 31.65 — 31.0 — 32.7 — 27.2 
= Ay i 102.16 102.2 106.3 107.0 
> sf, — 99-45 — 104.8 -- 104.1 — 106.0 
28.43 22.7 27.9 7.5 
— 69.60 — 66.9 — 70.4 — 69.4 
60.84 60.5 63-9 61.2 
Cae a lk — 41.31 — 39.7 — 41.4 — 38.2 
a 103.25 107.2 107.5 104.0 
— 100.02 — 100.8 — 104.6 — 106.4 
Sm] 34-90 30-7 34-8 39:1 
~ 56.66 — 54.8 60.4 —62.2 
45-40 45.0 51.0 
a = ~ 41.18 — 38.8 — 42.6 — 41.3 
O 2, 96.16 95-8 99.8 94-5 
— 92.50 — 92.7 99-5 
66.27 68.6 71.3 70.4 
ra — 67.97 — 67.9 —72.4 —70.4 
A,B, 338.0 361.8 350-9 
177-4 199.2 186.7 
| — 152.2 176.2 — 057.2 - 
meee 1B, — 389.4 ~ 388.0 410.0 - 
190.0 210.0 202.4 
go B,C, 108.2 120.0 111.9 
= =) B,C, —77-4 — 86.5 75-9 
B,C 259.5 7 
250.4 — 274-3 = 
CD, 63.0 69.2 65.5 
yj 30-1 39-4 30.7 
== 290 — 25.6 21:0 — 
C,D TOI.5 
— 100. 3 — 109.6 
Frame. 
— 38.9 — 41.4 — 39.7 
= 3.4. 160.3 162.9 162.3 — 
= — 11.04 —11.8 -- 12.1 — 
4.16 4.62 5.2 -- 
— 18.86 -18.0 — 20.0 
= 2:3. ~ 2.56 0.C44 —1.9 - 
20.79 17:25 21.9 
‘os 64.9 69.2 67.0 — 
8.1 6.75 Q.1 
O. 3. 114.6 — 112.0 — 115.9 
0.4. 180.4 185.8 192.1 — 
= 7.99 8.0 
Cy — 1.61 — 0.75 —1.5 
— 10.31 — 10.82 —12.2 - 
16.19 19.22 18.8 — 
— 0.44 —0.175 0.01 = 
| 6.3; 1.41 — 0.35 0.86 
0.4. — 2.09 c.048 —1.14 
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POSITION ON LONGITUDINAL MEMBER 


BENDING MOMENT 
DUE TO INITIAL LACK OF STRAICHTNESS OF TUBES 


Fig. 6. 
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By means of this optical instrument changes of slope to an accuracy of 
1/100,o00th of a radian could be measured. 

At each section under test, the slope was measured for each 1co Ib. of load 
applied to the structure, both during loading and unloading; the results were 
then plotted, the final change of slope used being taken from the straight line 
graph thus obtained. 

The bending moments on the longitudinal members obtained by this metliod 
are shown plotted in the bending moment diagrams of Fig. 7. 


6. BENDING MomMENT DUE To INITIAL LACK OF STRAIGHTNESS OF LONGITUDINALS. 

It was observed by measurement that there was an initial lack of straightness 
in the tubes forming the longitudinal girders. This is unavoidable in the manu- 
facture of the tubes and in the erection of the model. The effect of this lack 
of straightness, when combined with the longitudinal axial force in the member, 
causes bending moments of varying magnitude along its length. 

The initial lack of straightness in the longitudinal members was measured by 
means of a straight-edge and engineer’s feeler steel. The measurements were 
taken along the whole length of the member and were made to the nearest 
one-thousandth of an inch. 

The offset measurements were then multiplied by the longitudinal force in the 
member, the result giving the bending moments due to this cause. The bending 
moment diagrams thus obtained are shown in Fig. 6. These diagrams were 
then added algebraically to the calculated bending moments. The resulting 
bending moments on all longitudinal members are shown plotted in Fig. 7. 


7. COMPARISON OF BENDING MoMENT DIAGRAMS. 


The bending moment diagrams of all the longitudinal members are shown 
plotted in Fig. 7. On each longitudinal member is shown plotted, to the same 
scale, the bending moment diagrams obtained from the following three methods :— 

(1) From experimental measurement of skin stress. 
(2) From experimental measurement of slopes. 
(3) From analytical solution. 

The bending moment diagrams obtained from the analytical solution include 
the effect of the initial lack of straightness. 

It will be noticed that the three sets of bending moment diagrams are in close 
agreement, especially those of the longitudinals bounding the vertical panels. 
Slight discrepancies occur near the wall end. At this end it will be noticed that 
even the two experimentally measured diagrams do not agree exactly. This is 
probably due to the *‘ giving ’’ of the wall. It was found by measurement that 
the wall joints were not only displaced longitudinally, but were also subjected 
to changes of slope. It is impossible to calculate these movements in a_ wall 
consisting of brick and concrete and which transmits the forces to the founda- 
tions of the building. 

Other irregularities are due to joint friction and to a slight and unavoidable 
eccentricity in the application of the load. This eccentricity may vary with each 
application of the load. 

It was found by measurement that the buckling effect of the compression 
members was extremely small and did not noticeably affect the bending moment 
diagrams. 


8. COMPARISON OF FORCES IN MEMBERS. 


The axial forces in the members are entered in Table I. The first column 
gives the forces obtained from the analytical solution; the second column gives 
the forces obtained from the skin stress measurements. In the third column 
are given the forces obtained from Miss Chitty’s application of Southvwell’s 
solution for the same structure, but fitted with pin-joints. Pippard’s measured 
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resulis for this pin-jointed structure are given in the fourth column; 
case, the diagonal wire forces only are entered 
members not being known. 

From a comparison of the first and second columns it will be seen that the 
calculated forces are in close agreement with the measured, for the rigid-jointed 
structure. The largest discrepancies occur in the longitudinal members. This 


is probably due to the longitudinal movement of the wall, which was not taken 
into account in the analytical solution. 


in this 
, the forces in the remaining 


Measured bending moments from skin stress 
Calaulated 


BENDING MOMENT DIAGRAMS. 
Fic. 7. 


From the third and fourth column it will be seen that the forces in the pin- 
jointed structure were, on the average, about 3 per cent. larger than those of the 
rigid-jointed structure; this agreed with the calculated proportion. 

It may be concluded from these results that the effect of the rigid joints is to 
reduce the axial forces in the members; the amount of reduction will depend 
on the relative stiffness of the structure to shear deflection and of the longi- 
tudinals to bending. In this type of model the amount of vertical shear taken 
by the longitudinals was relatively small, but in the case of an actual structure, 
this amount is much larger and may, in fact, be equal to one half of the total 
shear force on the structure. 
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ANALYSIS OF A RIGID-JOINTED FRAMEWORK. 


g. Errecr oF Ricip JoINts ON THE MAXIMUM STREss. 

The maximum stress in the longitudinal members is increased, owing to the 
rigid joints, by the skin stress due to bending. The maximum stress in these 
members is the direct stress due to the axial force plus the bending stress. The 
values of these stresses are given in Table I] and the percentage increase in 
stress, due to bending, is given in the last column. The maximum _ bending 
moment was obtained by extrapolation from the diagrams of Fig. 7. 


TABLE II. 


Mean (or Maximum bend- Bending Maximum Percentage 
Longitudinal direct) stress. — ing moment. stress, stress, increase due to 
member. (Ibs. per sq. in.) (Ibs. in.) (Ibs./sq. in.) (lbs./sq. in.) bending moment. 

A.B, 4,632 20.0 1,267 5,899 27.4 
2,694 699 3,392 26.0 
C,D, 886 11.0 699 1,585 79.0 
1,B, 2,558 22.5 1,425 3,983 55-7 
BG. 1,540 24.6 1,500 3,100 101.2 
505 26.0 1,650 25055 327.0 
A,B, 2,274 28.5 1,803 4,077 79-3 
27-0) 1,718 2,829 154-5 
CB, 326 26.5 1,680 2,006 515-0 
4,900 0732 1,0g0 6;050 22.0 
BC, 1357 8.0 508 1,865 3755 
35075 34:0. 2,160 5,835 58.8 


It will be seen from Table II that the greatest increase in stress due to the 
rigid joints was 515 per cent. and occurred in longitudinal C,D,, but this member 
was subjected to the least axial force. The highest stressed member was A,b,; 
this was subjected to a 22 per cent. increase of stress due to bending. 

From these results it may be concluded that the effect of the rigid joints on 
the maximum stress is considerable. 


ic. THe Errect oF ECCENTRICITY OF LOAD. 

In the loading of the model, great care was taken to insure that there was no 
eccentricity of the goo Ib. load. It was found that a slight amount of eccentricity 
caused a large change of bending moment on the adjacent members. 

In Fig. 8 are shown two bending moment diagrams on ijongitudinal 4 which 
were obtained experimentally. One curve is the bending moment diagram due 
to the yoo Ib. load, suspended from the model without any eccentricity ; the other 
is the bending moment diagram due to the 4oo Ib. load being suspended with an 
eccentricity of 0.3 inches. 

It will be noticed that the additional bending moment due to the eccentricity 
of the load tends to reduce as it travels along the girder. In this case it has 
vanished when the joint 3 is reached. This is explained by the fact that the 
eccentricity of the goo lb. load causes a shear as well as a bending moment in 
the longitudinal. The direction of this shear is such that it causes a moment of 
the opposite sign to that of the initial bending moment produced. The two will 
thus tend to equalise each other during their transmission along the girder. 

The author wishes to express his thanks to Professor Pippard for his valuable 
suggestions and advice, and to Professor C. H. Lander for his kindness in 
providing facilities for this work, the whole of which was carried out in his 
department at the City and Guilds College, South Kensington, S.W.7. 
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A NOTE ON THE DETERMINATION OF THE DRAG OF RETRACTABLE 
UNDERCARRIAGES IN FLIGHT. 


By J. A. C. Wittrams, Grad.R.Ae.S. 


Upon occasion it is required to find the drag of aircraft components which 
are normally retracted in level flight, such as flaps and undercarriages. lhe 
usual method of obtaining this drag from flight tests, is to measure speeds in 
level flight under known engine conditions with the component retracted and then 
with the component down. The difference of speed so obtained, together with 
the known test conditions then yields an answer. The disadvantage of this 
method is that, as the difference of speed is usually large, incidence changes and 
airscrew and engine assumptions cause discrepancies in the results. The 
difference of power between different engines of a type can be +5 per cent. A 
method is proposed which will enable most of the disadvantages of the older 
method to be overcome. 

The method suggested does not rely upon any assumptions of airscrew efficiency 
and engine power, and consists of the measurement of a level speed and a rate 
of descent. The level speed is measured at a height ‘* h ’’ with component up, 
under known conditions of engine R.P.M. and throttle setting. The machine is 
then climbed to a height greater than ‘* h ’’-—say 1,000 ft. above—and a steady 
powered descent made with component down at the same indicated speed as 
that obtained for the level speed and using the same engine R.P.M. and throttle 
conditions. This descent is timed over a range of altitude from, say, 1,000 ft. 
above to 1,000 [t. below ‘‘ h.’’ 

The value of the drag is then determined from the formula :— 

q o V3 (o V8)? 


where o is relative density at height ‘‘ h.’’ 


V is true speed in m.p.h. at height ‘* h.”’ 

RD is measured rate of descent at height ‘* h ’’ in ft./min. 
W is weight of machine (lbs.). 

b is wing span (ft.). 

q is dynamic head. 

This formula is seen to be free from any terms other than those known or 
measured. 

If it is desired to eliminate slipstream effect, a similar method can be applied 
using two descents with the engine off and airscrew feathered, one descent with 
component up and the second with component down. 

The method outlined above will occupy a negligible amount of time in excess 
of that required for the flight testing, using the old method and the accuracy of 
the results will be greater. 

An example is given in order to show the probable values that might be 
experienced 


An aircraft, undercarriage up, with a given set of engine conditions gave a 
level speed at 15,000 ft. of 190 m.p.h. true (151 m.p.h. corrected I.A.S.). A 
862 


Cas 


By 
| 


cases, the difference in H.P. req. 


DETERMINATION OF THE DRAG OF RETRACTABLE UNDERCARRIAGES IN FLIGHT. 863 


powered descent at 151 m.p.h. corrected I..A\.S., under the same engine conditions, 
gave a 1 R/D (from test results) of 8co ft./min. at 15,000 ft./min. 


IV 18,000 Ibs., b 75 ft., o 15,000 ft. ©.620. 
4.47 x 18,000 x 800 7-92 (18,000/7: 5)* 8007 | 
0.629 x 190° (0.629 x 190*)? j 
= { 14.9+0.02 } '=14.92 ft.? 
or drag at 100 ft./sec. sea level 


=11.9X 14.92=177 Ibs. 


This includes the drag of the nacelle opening. 
> > > 


APPENDIX. 


DERIVATION OF FORMULA. 


The author has made a departure from normal usage in that the drag coefficient 


is not separated from the area term and is thus expressed as) This 
follows the work in ref. 1. C)A is not dependent on wing area being merely 
Ii drag at 100 ft./sec. sea level 

is - 


_ drag of object: 


q pv?) 11.9 


It is felt that relating the drag coefficient of an undercarriage or fuselage to a 
wing area is not a very good procedure, conveying, as it does, no idea of the 
size or power required to overcome drag and necessitating alteration of the drag 
coefficient when the wing area is altered (as is done frequently in initial design), 
(pj is used in preference to drag at 100 ft./sec. at S.1 
the performance methods of ref. 1, but the 
to the other. 


owing to the use of 
values are easily changed from one 


et 
orofile drag of mac hine | at high speed 
dD q 
drag of component (ft.*) 
q 
y°=angle of descent. 
R/D, V and W as already defined. 
Then 


(1) with component up at height ** /,’’ for steady sis 


a. p (IVb)? cos? y 
(profile drag) drag) 


p is constant and taken = 1.25 
y=o° for a level speed. 
(2) with component down at height ‘* h ”’ 
V p(W/b) cos? 
.H.P. req. =(€ pd + o( 
8 
Subtracting, at height h 


V p(W/b)? sin? 


As the engine and airscrew conditions at height ‘* h "’ are identical in the two 
is supplied from the rate of descent and 
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Substituting and remembering 


sin 
WR/D W /b)? (R/D/88 V)? 3 
{ fu + } {5} 
33,000 o V 


simplifying with p=1.25 
,_ f 447 WR/D 7.92 W/b)? (R/D)? 
{ oV* (o V*)? } 


The last term is, in general, very small and can be neglected. 


REFERENCE. 
* R. M. Clarkson. Performance estimation by General Curves. Aircraft Engineering, Jan.- 
April, 1933. 
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REVIEW. 


FLIGnt WITHOUT POWER. 
L. B. Barringer. Pitman Publishing Corporation, New York. $3.50. 
(17/6 net. Pitman and Sons.) 1940. 

The author, Lewin B. Barringer, former editor of Soaring and Manager, the 
Soaring Society of America, is well qualified to write this book in collaboration 
with a number of specialists. He began gliding in 1930, is a holder of the 
coveted Silver C, holds the American record gliding distance of 212 miles and 
other gliding records, and is also a commercial pilot. 

The first chapter is written by N. H. Randers-Pehrson, a member of the staff 
of the Division of Aeronautics of the Library of Congress. Here appear the 
names of those pioneers, Sir George Cayley, Lilienthal, Pilcher, Chanute, Herring, 
Montgomery, and the Wright brothers, followed by a host of modern gliding 
experts who have built so firmly on foundations so truly laid by the early 
pioneers. It is noteworthy that in 1911 Orville Wright glided for 9 minutes 
45 seconds, a record which stood for ten years. The gliding record is now over 
30 hours solo and over 50 hours in a two-seater, the distance flown 465 miles 
and altitude 22,434 feet; remarkable achievements which in themselves are a 
tribute to the value of gliding. It is significant in this connection that by the 
end of 1938 the total Silver C certificates won by Germany was 816, with Poland 
as its nearest competitor 159 and England third with 50. 

Chapter II covers the aerodynamics of soaring flight. The explanations are 
clear and sufficient for the gliding enthusiast without going into the deeper 
niceties of boundary layer control and the like. 

Types of gliders follow in Chapter III, from the primary to the all-metal, high 
performance sailplane, and the succeeding chapter deals with design, construc- 
tion and maintenance, descriptively and generally. Launching methods form 
the subject of Chapter V and Soaring Meteorology that of Chapter VI. Modern 
gliding research has brought many new terms into meteorology and from gliding 
research meteorologists have probably learnt nearly as much as gliding pilots 
have learnt from meteorology. Instruments, training, soaring technique and 
soaring sites are covered in the remaining chapters. 

‘“ Flight without Power ’’ is an excellent book for all those who are interested 
in or wish to be interested in gliding and soaring. The beginner and the expert 
equally will find something in it from which he can learn. 

Gliding is primarily a sport, but it has one great possibility which cannot be 
overlooked. In the modern high performance sailplane the meteorologist has at 
hand one of the finest methods of obtaining information about the movements 
of the atmosphere he could possibly wish to have. <A properly organised regular 
series of soaring observations from various selected meteorological stations would 
prove of great value. 
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AA. AERONAUTICAL RESEARCH COM- 
MITTEE: REPORTS & MEMOR- 
ANDA 
No. 1800. Flight Experiments on 
Boundary Layer Transition in Re- 
lation to Profile Drag. By A. V. 
Stephens and J. A. G. Haslam, 
1938. 7/6. 
*No. 1842. Measurements of the 
Intensity and Scale of Turbulence. 
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H. B. Irving and G. A. McMillan. 
3/-. 

*No. 1865. Wind Tunnel Corrections 
on Ground Effect. By W. S. Brown. 
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Construction: The Detailed Construc- 
tion of Empire Flying Boats. By 
G. W. Mullett. (Reprint — from 
“Light Metals,’’ Jan. and Feb., 
1940.) 2 copies. (Y.3.ii.S.) 

75 Napier Aero Engines. D. Napier & 
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76 Some Developments in Aircraft Design 
and Application during the War. By 
Lord Weir of Eastwood, 
Coast Inst. Engineers Ship- 
builders.) 1919. (Y.3.i.G.) 

77. +Erecting and Aligning 80 h.p. Avro 
Biplanes (Type 504). A. V. Roe & 
Go., 1817. 1/6. 
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Air Ministry. H.M.S.O., 1931. 3/-: 


For Safety in the Air—Everywhere. 
Irving Air Chute of Great Britain. 


(Abt. 1929.) (PC.1.d.2.) 
Parachute Pak, (Service Manual for 
Pak Parachutes.) Prague. 


(PC.1.d.3.) 
Le Parachute ‘‘ Corona.’’ 
& Co., Stockholm, 1932. 
The “ Robur’’ Parachute, 
& Co., Stockholm, 19381. 


Wernquist 
(PC. 1.055.) 
Wernquist 


The British Russell ‘‘ Lobe’’ Para- 
chute, British Russell Parachute 
Co. (PC.1.d.6.) 

The British Russell ‘‘ Lobe’’ Para- 
chute (Packing Instructions). British 
Russell Parachute Co. (PC.1.d.7.) 


CIVIL AVIATION 
Official Reports 


BRITISH 

Civil Aviation: Annual Report of Pro- 
gress, 1938. Dept. of Civil Aviation. 
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mons Official Report: Vol. 348, No. 
117, 12/6/39; Vol. 349, No. 137, 
10/7/39; Vol. 357, No. 30, 28/2/40. 
H.M.S.O. 6d. per copy. (Y.20.ii.) 


Air Transport and Air Mail 

The Future of Aerial Transport. (Re- 
construction Problems, 34.) Ministry 
of Reconstruction. 1919. 

European Air Transport on the Eve cf 
War. By J. Parker Van Zandt. 
Norwich University, Vermont. 1940. 

Die Vergrésserung der Flugzeuge. By 
Adolf Rohrbach. 1921. (Y.6.b.1a.) 


Airports and Aerodromes 


Air Planning in the County of Essex. 
By Norman and Dawbarn. 1936. 
Rand Airport Yearbook, 1938 & 1939. 
Sholto Douglas, Johannesburg. 

(Y.4.1.14 and 15.) 


Economics of Air Transport 
Die deutsche Luftfahrt-Wirtschaft als 


Gesamtprobleme. By G. Sachsen- 
berg. Rodderdruck, Leipzig. (Abt. 
1928.) (Y.6.a.2a.) 


Economy of Junkers Civil Aircraft. 
(Reprint from ‘* Junkers Nachrich- 
ten,’ Sept. 1937.) (Y.6.a-9a.) 

Aviazione da Trasporto ad Alta Velo- 
cita. By Alberto Jona. Istituto 
Poligrafico dello Stato, Rome. 1934. 
(PD: 

Die Flugzeugindustrie der 
By Dr. R. Wagenfiihr. 
Verlagsanstalt, 
(RM.9.80.) 


Anderen. 
Hanseatische 
Hamburg. 1939. 


Safety, Accidents, Insurance 


Safety in the Operation of Atr Trans- 
portation. By Jerome Lederer. 
Norwich University, Vermont. 
(PD.5/4.) 1939. 

Die Sicherheit im Luftverkehr. (Auf 
Grund der  Betriebsergebnisse der 
Deutschen Lufthansa, 1926-28.) By 
Erhard Milch. Mittler & Sohn, Ber- 
lin. 1929. 


Sicherheit durch  Junkers-Bauweise. 


Junkers Flugzeugwerk, Dessau. 1937. 
(Y.12.a.4a.) 

Difficult Night Mail Flight of a Junkers 
Ju 53/mW from Rio de Janeiro io 
Junkers 

(Undated.) 


Bahia. 
Dessau. 


Flugzeugwerk, 
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DURING 
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Sec. REF. 


ENGINEERING 
Engineering Theory 


Mechanics applied to Vibrations and 
Balancing. By D. Laugharne 
Thornton. Chapman & Hall, 1939. 
36/-. 

Wave Transmission: a new Method of 
Transmitting Power. By G. Con- 
stantinesco. 1916. (PE.1.a.1.) 

Practical Solution of Torsional Vibra- 
tion Problems. By W. Ker Wilson. 
Chapman & Hall. 2nd Ed., 1940. 
42]. 

Ground Engineering 

Aero Engines: 
Manufacture, Overhaul 
(“D’’ Licence.) 6th 
A. N. Barrett. Sir isaac Pitman & 
Sons, 1939. 3/6. 

Inspection of Aircraft after Overhaul. 
(“B” Licence.) 4th Edition. By 
S. J. Norton. Sir Isaac Pitman & 
Sons, 1939. 3/6. 

Aircraft Engine Maintenance. By 
D. J. Brimm and H. E. Boggess. 
Pitman. 1939. 10/6. 

Aircraft: instructions for Care and 
Maintenance. Royal Naval Air Ser- 
vice. Air Dept. 1915. (PE.2.a.1.) 

Instructions for Inspecting Officers. 
Royal Naval Air Service. Air Dept. 
1916. 

Ju 52/3m: Betriebs-Anweisung. 
kers A-G., Dessau. 1936. 
Aircraft Maintenance. By D. J. Brimm 
and H. E. Boggess. Sir Isaac Pitman 

& Sons. 1940. 10/6. 

Aeroplane Maintenance and Operation. 
Edited by E. W. Knott. George 
Newnes, Ltd. 1939/40. (Issued in 
40 weekly parts; 5 Vols., bound in 
3 Vols.) 

Metal Aircraft Tor the Mechanic. 2nd 
Ed. By J. Healey. Sir Isaac Pitman 
& Sons, 1940. 5/-. 

The Aircraft Bench Fitter. 
By Wm. S. B. Townsend. 
Pitman & Sons, 1940. 3/6. 


Inspection of during 
and Test. 


Edition. By 


Jun- 


2nd Ed. 
Sir Isaac 


ENGINES 


Types (Official Handbooks) 

Notes on the Care and Maintenance of 
the 105/115 h.p. Cirrus Hermes 
Aero Engine. Cirrus Aero Engines. 
1930. 

Care and Maintenance of the 120 h.p. 
D.H. Gipsy TII Aero Engine. De 
Havilland Co. 
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Sec. REF. Sec. REF. 

54 Instruction Book for the Armstrong f. Gas and Oil Engines 
Siddeley Radial ..Aero 27 Betriebsanweisung und Wartungsvor- 
Engines: Genet. Armstrong Siddeley schrift fiir Junkers Schwerdl-flug- 

ca Motors, Ltd. 1930. motor Jumo 205. Junkers Flug roug 

55 Instruction Book for Armstrong und Motoven-Werke, Dessan. 1938. 
Siddeley - Radial Aero Engines: 32 Junkers Diesel Engines. By Dy. J. 
Siddeley Motors, Led. 1936. (Interleaved German and I:ng- 
56 Care and Maintenance of the Cirrus lish Text.) (Y.7.b.3a.) 
Engine (Mark Il). A.D.C. Aircraft 5 
Lid., 1927. j- Engine Parts and Accessories 

57 Features in the Design and Construction 21. Superchargers for Commercial Vehicles, 
of the Bristol Jupiter Radial Atr- By Laurence Pomeroy, Jr. Mond 
Cooled Aero Engine. Bristol Aero- Nickel Co., 1940. (File Case, Section 
plane Co. (PEE.1/8.) G.e:C.) 

58 The Bristol Lucifer Series IIIA Engine. 22 The Development of the Monosleeve 
Notes on Installation, Running and Valve for Aero Engines. By A. H. 
Maintenance. Bristol Aeroplane Co. R. Fedden. Inst. of Automobile 
(PEE.1/7.) Engineers, 1939. (PEE.3.c.6.) 

63 A.P. 1139. Jaguar Mark IVC Aero 
Engines. H.M.S.O., 1930. 4/-. F. FUELS AND LUBRICANTS 

64 A.P. 1346. Supercharger Unit as Fitted a. Fuel Systems 
to the Jaguar IV Engine. H.M.S.O., 6 Landing Speed and Ceiling in Relation 

1928. 1/-. to Refuelling in Flight. By Marcus 

66 A.P. 1451C. Pegasus II.M.3 Aero En-| 
gine. H.M.S.O., 1935. 7/6. |G. MATERIALS 

b. Types (General Information) a. Text-Books and General Information 

24 The Bristol Jupiter Air-Cooled Aero 27) Manual on Cutting of Metals. (Single- 
Engine (Series VI) and its Pro- Point Lathe Tools.) American 
duction. Bristol Aeroplane Co.| Society of Mechanical Engineers, 
| 1939. $5.00. 

52 British Aero-Motors of 1938. The| 28 The Estimation of Cold-Work from 
Aeroplane.’’ (Statistics.) (Y.7.d.G.) X-Ray Diffraction Patterns, By 

54. Report on Design of Newman ‘‘Meteor’’ Leopold Fronmer. High Duty 
Engine. (Report No. 986.) Ricardo Alloys, Slough. 1939. (PG.1/ 15.) 
&Co., Ltd. 1983; 29°) The Industrial Application of Spectro- 

c. Theory of Internal-Combustion Engines. ag 

35 The Causes of Detonation in Internal-| Metals, 1939. (PG.4.b.7) 
Combustion Engines. By H. 1.) *49 Metallurgical Abstracts. Vol. 6, 1939. 
Tizard. E. F. & N. Spon, London. Institute of Metals, 1939. 
1921. 51 The Heavy Industry of Manchoukuo. 

50° Development of the Junkers High- (East Asia Economic Intelligence 
Power Aero Engine Jumo 210. (Re- Series, No. 3.) Japan Economic 
print from Junkers Nachrichten, Federation, 1940. Price 80 Sen. 

51 Junkers Benzin Jumo 210.], hes 
(Y.7.d.J.) British Standard Specifications. 

58 Aircraft Engines. Vol. 1. By A. W.| 
Judge. Chapoian & Hall, 1940. against latest published list.) Pub- 
16/- lished by British Standards Institu- 

59 Exhaust Efflux Propulsion, By F. W. tion. 1/- each. : F 
Lanchester. A.14 Brass Nuts for Air- 
in Flight,” Nov. 1939.) (¥.25/42.) 

A.15 Hexagonal Headed Bolts (High 
|. Carburettors and Carburation Tensile Steel) for Aircraft Purposes. 

6 Carburation and Carburettors. By A.16 Hexagonal Steel Nuts (ordinary, 
Charles H. Fisher. Chapman & Hall, thin, slotted and castle) for Aircraft 


1939. 21 


Purposes. 


SEC. 


99 


29 


REF. 


ADDITIONS TO LIBRARY 


5A.1 Hexagonal Headed Bolts (Low 
Tensile Steel) for Aircraft Purposes. 

E.18 Electric Incandescent Lamps for 
Aircraft (Landing Lamps). 

3E.12 Electric Incandescent Lamps for 
Aircraft (other than Landing Lamps). 

3F.50 Eyeleted Fuselage Webbing for 
Aircraft Purposes. 

6L.1 Aluminium Alloy Bars, Extruded 
Sections and (Specitic 
Gravity not more than 2.85.) 

5L.3 Aluminium Alloy Sheets and Coils 
for Aircraft Purposes. (Specific 
Gravity not more than 2.85.) 

4L.25 Aluminium Alloy Forgings. 

3L.31 99 per cent. Aluminium Notched 
Bars and Ingots for Remelting. 

2L.37 Aluminium Alloy Rivets. 

2L.38 Aluminium Coated Aluminium 
Alloy Sheets and Coils for Aircraft 
Purposes. (Specific Gravity not more 
than 2.85.) 

2L.39 Aluminium Alloy Bars and Forg- 
ings. 

2L.40 Aluminium Alloy Bars, Extruded 
Sections Forgings. (Specific 
Gravity not more than 2.80.) 


Forgings. 


2L.42 Aluminium Alloy Forgings. 

L.44 Soft Aluminium Alloy Extruded 
Bars and Sections. 

L.45 Aluminium Alloy Bars and Forg- 
ings. 

L.46 Soft Aluminium Alloy Sheets and 
Coils. 

L.47 Aluminium Coated 
Alloy Sheets and Coils. 


Aluminium 


5.P.8 Turnbuckles (Tension Rod Type) | 
for Aircraft Purposes, | 
| 


41.47, Brass Tubes for Honeycomb 
Type Radiators for Aircraft Pur-| 
poses. 


5V.3 Plywood for structurally impor- | 

tant parts of Aircraft. | 

D.34 Ethylene 
Purposes. 


Glycol for Aircraft 
2F.55 Cotton Duck (Dyed) for Cases 
and Travelling Bags for Parachutes. 
Sectional List of B.S. Aircraft Materials 
and Components. (March Ist, 1940.) 


R.A.F. Standard Material Speciti- 
cations, 1914-16. Royal Aircraft 
Factory. 

Non-Corrodible Aero Steels: Specifi- 


cation Chart. Firth-Vickers Stainless | 
Steels, 1940. | 
Recommended Materials for 
Engineering. Mond Nickel Co., 1940. | 
(File Case, Section G.e.C.) | 


Marine 


DURING 1940. 871 

Sec. REF. 
30 Dimensions of Instrument Jewels. 
(B.S. Specification No. 904.) British 
Standards Institution, 1940. 


13 


| 


(PG.2/ 14.) 

Testing 

Metallurgical and Industrial Radiology. 
By Kenneth S. Low. Sir Isaac Pit- 
man & Sons, 1940, 7/6. 

Mechanical Testing of Metallic 
Materials. By R. A. Beaumont. 
Sir Isaac Pitman & Sons, 1940. 6/-. 

Special Processes 

Modern Methods of Sheet Metal Work- 
ing in Metal Aircraft. By H. 
Haggenmiller. (Reprint from Junkers 
Nachrichten, 1937.) (Y.13.a.5a.) 

The Anodic Oxidation of Aluminium 
and its Alloys. Dr. <A. Jenny. 
(Translated by Winifred Lewis. 
Chas. Griffin & Co., 1940. 16/-. 

The Metallurgy of Deep Drawing and 
Pressing. By J. Dudley  Jevons. 
Chapman & Hall, 1940. 50/-. 


Specific Materials. 
ALUMINIUM AND ITS ALLOYS 


Aluminium Alloys in Aircraft. By 
W. C. Devereux. High Duty Alloys, 
Ltd., 1989. 

Der Flugzeugbaustoff. (Duralumin.) 
(Reprint from Junkers Nachrichten, 
1987.) 

The Use of Refrigeration for Delaying 
the Age-Hardening of Duralumin- 
Type Alloys, with special Reference 
to the Production of large Pressings 
for Aircraft. By J. C. Arrowsmith 
and K. J. B. Wolfe. Inst. of Metals. 
(Extract, Vol. 66, Part 5.) 1940. 
(PG.3.a.13.) 


BRASS AND COPPER 


The Machining of Copper and its 


Alloys. (C.D.A. Publication No. 
34.) Copper Development Associ- 
ation, 1939. 


The Resistance of Copper to Soil Cor- 
vosion. By H. G. Taylor. Copper 
Development 1940. 
(PG.3.b.8.) 


Association. 


NICKEL AND ITS DERIVATIVES 


Inconel: an Account of its Properties, 
Typical Uses and Fabrication. Henry 
Wiggin & Co., Lid:, 1939. 

Ni-Hard versus Abrasion. 
Co;, Litd:, 1989: 


Mond Nickel 
(File Case.) 
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The Development of Cupro-Nickel Con- 
denser Tubes. Mond Nickel -Co., 
1940. (File Case.) 


PLASTICS 

Cellulose Acetate 
facture. By M. 
from ** Plastics,’’ 
(Y.13.c.P.) 3 copies. 

Plastics as Constructional and Engineer- 
Material. By H. V. Potter, (Lecture 
before Royal Society of Arts, April 
17th, 1940.) (Y.13.c.P.) 2 copies. 


Manu- 
(Reprint 
1940.) 


Aircraft 
Lewin. 
Feb. 


in 


| 
STEEL AND IRON | 
Nickel-Clad Steel: Properties and Fabri- | 
cation. Mond Nickel Co., Ltd., al 
(File Case, Section G.e.C.) ° | 
Steel Construction (Handbook No. 22). | 
R. A. Skelton & Co. 10/-. 1940. | 
TIMBER 
A Handbook of Empire Timbers. Ed. | 
By H. A. Cox. Dept. of Scientitic | 
and Industrial Research, 1939. 3/6. | 
A Handbook of Home-Grown Timbers. | 
(2nd Edition.) Dept. of Scientific & 
Industrial Research, 1939. 2/-. 


METEOROLOGY 
Publications of the India Meteorological | 
Department 
Vol. XXVII, Part I. 
Discussion of Results of Sounding | 
Balloon Ascents at Madras in the} 
Months of June to November during | 
1932-35. By N. K. Sur and K. P. 
Ramakrishnan, 1939. 1/3. 
Scientific Notes, Vol. VIII. (Manager | 
of Publicaticns, Delhi.) 
No. 83. On the Forecasting of Rain | 
over South Bengal during the nor- | 


| 
wester Season, mid-March to mid-} 


Memoirs, 


May. By A. K. Roy. 1939. 6d. 
No. 84. A Statistical Analysis of the | 
Monthly Rainfall in the Amraoti| 


District (Berar). By N. Rajagopalan. | 
1939. 6d. 

No. 85. A Note on some Measurements | 
of Cloud Heights at Poona, Bombay | 
and Madras. By K. P. Ramakrish- | 
nan. 1939. 9d. 

No. 86. Determination of Visibility 
at Night with the help of Wigand’s 
or Bennett’s Visibility Meter. By 
A. K. Roy. 1940. 6d. 

No. 87. A Discussion of some Aeroplane 
Ascents at Drigh Road (Karachi) on 
days of Duststorms, Thunderstorms 
and Dust-Raising Winds. By B. N. 
Desai and S. Mal. 1940. 9d. 


Sec. REF. 

No. 88. A Historical Note on ‘he 
Standard for the Measurement of 
Atmospheric Pressure in India. By 

14. (Burma Meteorological Departini nt) 
Meteorological Organisation for .\ir- 
men, 1939. Govt. Printing «nd 


7 


133 


140 


141 


142 


Stationery Office, Rangoon. 1940. 


Publication of the Royal Meteorological 
Society 

Memoirs, Vol. Ii, 

No. 11. Monthly Mean Values of Ridi- 
ation from various parts of the Sky 
at Benson, Oxfordshire. By W. H. 
and L. G. Dimes. ‘1927. 

No. 12. Periodicities in the Nile Floods. 
By C. E. P. Brooks. 1928. 


No. 14. Correlations of World Weather 
and a Formula for forecasting the 
height of the Parana River. By 
E. W. Bliss. 1928. 


Publications of the U.S. Dept. of Agri- 
culture (Weather Bureau) 

Reports on Critical Studies of Methods 
of Long-Range Weather Forecasting. 
(Supplement to Monthly Weather 
Review, No. 39). By the Bureau of 
Agricultural Economics. 1940. 20 
cents. 

General Meteorological Werks 

The 11-Year and 27-Day Solar Periods 
in Meteorology. By H. Helm Clay- 
ton. Smithsonian Institution, Wash- 
ington. Miscellaneous Collections 
(Pub. 2589). 1940. (Y.30.i.) 

Forecasting Weather. (8rd Edition.) 
By Sir Napier Shaw. Constable & 


Co., 1840, 2s. 

The Sun and the Atmosphere. By 
Harlan T. Stetson. Smithsonian 
Institution, Washington. (Pub. No. 
3494.) 1939. (Y.30.ii.) 

Ice Ages. By Sir George Simnipson. 


Smithsonian Institution, Washington. 
(Pub. No. 3503.) 1939. 

The Meteorology of Great Floods in the 
Eastern United States. By C, F. 
Brooks and A. H. Thiessen. Smith- 
sonian Institution, Washington. 
(Pub. No. 3506.) 1939. 


STRATOSPHERE 
Upper Air Conditions 


The Distribution of Temperature in the 


Lower Stratosphere. By M. W. 
Chiplonkar. Indian Academy of 
Sciences. 1940. (Y.14.b.2.) 
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The Natural Limits to Human Flight. 
By H. E. Wimperis. Smithsonian 
Institution, Washington. (Pub. No. 
3522.) 1939. (Y.30.ii.) 


PRACTICAL AVIATION 


The Student Pilot (Flying Instruction) 

R.A.F. Flying Training Manual, Part 
Il: Applied Flying. (A.P. 928.) 
1923. 

The Commercial Pilot 

Through the Overcast. By Assen 
Jordanoff. Funk & Wagnalls, 1938. 
12/6. (2nd copy.) 

Navigation 

The Air Navigator’s Self-Examining 
Handbook. By E. Brook illiams 
and W. J. V. Branch. Brown, Son, 
& Ferguson, 1939. 10/6. 

Flugzeug-Navigation und Luftverkehr. 
By Hermann Kéder. Verlag O.H. 
Horisch. 1927. 

The Complete Air Navigator. By 
C. Bennett. (2nd Ed.) Sr 
Isaac Pitman & Sons, 1940. 15/-. 

Numerical Examples in Elementary Air 
Navigation. By G. K. Clatworthy. 
Sir Isaac Pitman & Sons, 1940. 2/6. 

Air Navigation: British Empire Edi- 
tion. By P. V. H. Weems. McGraw | 
Hill, 1937. 30/-. (3rd copy.) 

Navigation Tables and Almanacs 

Hughes’ Tables for Sea and Air Navi- | 
gation. By L. J. Comrie. Henry] 
Hughes & Son, 1938. 20/-.  (2nd| 
copy.) | 

Aerial Guide-books and Maps. 

Lageskizzen Europiischer Flugplitze. | 
Wissenschaftliche Gesellschaft fiir | 
Luftfahrt. .1927. 

Aerial Photography and Survey 


Airman’s World. By Peter Supf.| 
George Routledge, 1933. 10/6. | 
Air Photography applied to Surveying. | 
By C. A. Hart. Longmans Green &| 


Co., 1940. 25/-. | 
Aviation Medicine 


| 


Principles and Practice of Aviation 
Medicine. By H. G. Armstrong. | 
Bailliére, Tindall & Cox, 1939. 36/-. 

ELECTRICITY AND WIRELESS 

Electricity 

Die grossen Glasgleichrichter der AEG. 


A.E.G. Beleuchtungskorper, .Berlin. 
1928. (Y.18.b.1b.) 


Sec. REF. 


16 


17 


49 


36 


62 


Neue Verfahren zum Synchronisieren 
von Synchromaschinen und Synchron 
kraftwerken. By Dr. Wilhelm Peters, 
Stemens-Schuckert, 1929. 
(Y.18.b.1c.) 

Verhalten von Umférmern bei Netz- 
stérungen, By E. Kloss. Siemens- 
Schuckert. 1929. (Y.18.b.1a.) 


Wireless Telegraphy and Telephony 
(General) 

Brown’ s Vier Morse Cards. 

Brown, Son, & Ferguson. 1940. 9d. 


Aeronautical Radio and 
Finding 

Lorenz  Flugzeug - Blindlandungs - 
Anlagen: Sender. C. Lorenz, Berlin. 
1937, (Text in English, German, 
Spanish.) (Y.18.a.29.) 

Lorenz Blind Landing Receiver. C. 
Lorenz, 1937. (Y¥.18.a.30.) 

Lorenz Blind Landing Beacon. G, 
Lorenz, 1937. (Y¥.18.a.31.) 

Civil Transport Communication 
By A. D,. Hodgson, (Lecture: March 
19th, 1940.) (¥.18.a.32.) 


Direction- 


Aircraft Electrical Equipment : Ground 
Lighting 

Electricity in Aircraft. By W. E. 

Crook. Sir Isaac Pitman & Sons. 
1940. 5/-. 


SCIENCE AND PHYSICS 


General Works 

Physical Science in Art and Industry. 
By E. G. Richardson. English Uni- 
versity Press, 1940. 15/-. 

Mr. Tompkins in Wonderland. By G. 
Gamow. Cambridge University Press, 
1939. 7/6. 

Abstracts of Dissertations approved for 
the Ph.D., M.Sc. & M.Litt. Degrees 
in the University of Cambridge 
(1938-39). Cambridge University 
Press, 1940. 

Quantitative Spectrographic Analysis 
with the Microphotometer. Part I: 
A Review of Published Work. By 
D. M. Smith. British Non-Ferrous 
Metals Avsociation, 1939. 2/- 

Light and Colour in the Open Air. 
By M. Minnaert. G. Bell & Sons, 
1940. 15/-. 

Science since 1500. By H. T. Pledge. 
H.M.S.O., 1939 (reprinted 1940). 


873 
—— 
37 b. 
28 
Ce 
Cc. 
d. = 
33 
35 
51 
55 52 
57 
d. 
58 16 
23 me 
5 
a. 
11 
) 
29 = 
y 
j. 58 
75 
78 
[4 
> 59 
k. 
1. 18 
60 
M. 
a. 
15 = 


874 


ADDITIONS TO LIBRARY DURING 


Sec. REF. 


OO. 


110 


te 


d. 
43 


CONFERENCE 
REPORTS 
Associazione Italiana di Aerotecnica: 
Il V° Convegno Interprovinciale di 
Aerotecnica, Napoli, 19-22 Maggio 
1938. Istituto Poligrafico dello Stato, 
Rome, 1939. 


AND CONGRESS 


PATENTS 

Specifications 

(Current numbers of Specifications 
issued by the Patent Office received 
as Published.) 

Abridgments of Specifications 

Patents for Inventions. Abridgments 
of Specifications: Group XXXIII, 
Nos. 480,001-500,000. Patent Office, 
1939. 2/-. 


BIBLIOGRAPHY AND EDUCATION 
Bibliographies and Library Catalogues 


U.S. Works Projects Administration: 
Bibliography of Aeronautics. (1940.) 
Part 32: Engines, Vol. I. 
Part 33: Engines, Vol. II. 
Part 34: Engines, by Manufacturer. 
Part 35: Engine Parts and Acces- 
sories: Engine Instruments. 
British Standards Institution 
book, January, 1940. 1/6. 
Industrial Arts Index, 1939. (Vol. 27.) 
H. W. Wilson, New York, 1940. 
Aerostation. (Catalogue No. 685.) 
Maggs Bros., Ltd., 1940. 
British Standards Institution, 
book, July, 1940. 1/6. 


Library and Museum Information 

Report of Proceedings of the Sixteenth 
Conference of the Association of 
Special Libraries and Information 
Bureaux, 1939. A.S.L.I.B. 5/-. 

Vom Wesen und Werden technischer 
Ver6éffentlichungen. D.V.L., Berlin. 
1930. 

26th Annual Report of the Carnegie 
United Kingdom Trust, 1939. 

24th Annual Report of the Executive 
Committee of the National Central 
Library, 1940. 

Colleges and Educational Establishments 

City and Guilds of London Institute, 
Dept. of Technology. Report on the 
Work of the Department for Session 
October Ist, 1938-Sept. 30th, 1939. 
John Murray. 1/-. 

Miscellaneous Information 

The Capital Market of Japan. 
Economic Federation, 1940. 


Hand- 


Hand- 


Japan 


1O40. 
Sec. REF. 
R. HISTORICAL 
a. 1500—1782 
***91 Mathematical Magick. By Bishop J. 


40 


¥*57 


RR. 
91 


74 


75, 93 


108 


Wilkins. Richard Baldwin, London. 


1691. 

1783—1903 

A Ride Across the Channel and other 
Adventures in the Air. By Colonel 
Fred. Burnaby. Sampson Low, 
Marston, Searle & Rivington, 1882. 
1904—1913 

La Route de l’Air. By A. Berget. 
Hachette & Cie, Paris, 1909. 

1914—1918 (for GREAT WAR, 

Section S.a.) 
Souvenir of Pemberton-Billing ‘‘Super- 


marine’ Works. (Photographs 
mounted on silk ribbon.) Undated— 
abt. 1918. 

1919—1929 


Le Mois Aéronautique Tchécoslovaque. 
(Survey of Czech Aviation, 1918- 
1928.) Supplement to ‘‘Letectvi,” 
October 1928, (Y.11.iv.a.4b.) 

1930 onwards 

Lords of the 


Air. By Harry Harper. 


R.T.S. Lutterworth Press, 1940. 
8/6. 
2Ist Anniversary of ‘“‘Flight,’’ 1909- 


1930. (Bound Volume with Menu of 
Celebration Dinner, Autographs _ of 
Letters and Telegrams of 
Congratulation, etc.) 1930. 


Guests, 


The Dawn of Aeronautics. By Dr. F. 
John Poynton. (MS., bound and 
illustrated by photographs, etc.) 


1940. 


OBSOLETE TECHNICAL BOOKS 
Principles of Flight. 
Berriman. 


By Algernon E. 
“Flight’’ Publishing Co., 


1913. 2/-. (8rd copy.) 

Truing-Up of Aeroplanes. The Air 
Department, 1916. 

Principles of Flight. By A. E. Berri- 


man. 
2/-. 


“Flight’’ Publishing Co., 1913. 
(4th copy.) 


MILITARY AVIATION 

The Great War (1914-1918) 

Flying Section 17, Hauptmann Heyde- 
marck. The Ace Publishing Co. 3/6. 

Canada’s Fighting Airmen. By Lt.-Col. 
George A. Drew. Maclean Publish- 
ing Co., Toronto, 1931, (2 copies.) 

Recollections of an Airman. By Lt.- 
Col. L. A. Strange. John Hamilton, 
Ltd., 1935. 3/6. 
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ADDITIONS TO LIBRARY 


6d: 


The Royal Air Force 

The Royal Force. (Revised 
Edition.) By Capt. A. O. Pollard. 
Hutchinson & Co., 1939. 7/6. 

The Air is the Future Career. By 
“H.W.”’ Hutchinson & Co. 6/-. 
1939. 

Parliamentary Debates: House of Com- 
mons, 7th March, 1940. Vol. 358, 
No. 36. (Airy Estimates, 1940.) | 


By | 


A History of the Air Ministry. 
C. G. Grey. Geo. Allen & Unwin, | 
Ltd., 1940. 10/6. 


Parliamentary Debates: House of Cone- | 


mons Official Report. Vol. 365, No. 
110, Sept. 18th, 1940. 


6d. (Y.20.ii.) 


| 


The Sky’s the Limit. (A Study of, 


British Air ~ Power.) By J. M.} 
Spaight. Hodder & Stoughton, 1940. | 
3/6. 


Modern Air Warfare 


The Manufacture of the Bren Light 
Machine Gun. (Reprint — from 
“Machinery,” 1938.) 2/6. 


Making the New Anti-Atrcraft Guns. 


(Reprint from ‘‘Machinery,’’ 1939.) 
2/6. (Y.17.c.A.) 
How the Air Force Defends us. By 


Major C. C. Turner. Allen & Unwin, 
1940. 5/-. 

Britain’s Air Power. By E. 
Shepherd. Oxford University Press. 
(Oxford Pamphlets on World Affairs.) 
1940. 3d. (PS.2/8.) 


War with Germany, 1939 


Can Germany stand the Strain? 
L. P. Thompson. Oxford University 


Press. (Oxford Pamphlets on World 
Affairs.) 1939. 3d. (PS.2/8.) 
Documents concerning German-Polish 


Relations and the Outbreak of Hosti- 
lities between Great Britain and 
Germany, Sept. 3rd, 1939. (Cmd. 
6106): Secretary of State for Foreign 


Affairs. H.M.S.O., 1939. 1/-. 
(PS:3:a:2:) 
Final Report on the Circumstances 


Leading to the Termination of his 
Mission to Berlin, Sept. 20th, 1939. 
By Sir Nevile Henderson.  (Cmd. 
6115.) 1939. 3d. 
(PS.3.a.3.) 

The Outbreak of War: 22nd Aug.-3rd 
Sept., 1939. Ministry of Information 
Publication No. 1, 1939. (PS.3.a.4.) 


| 


Colston | 


By 


DURING 1940. 875 
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5 Warnung! England an das deutsche 

Volk. (Ministry of Information Pro- 

paganda_ Leaflet distributed over 


60 


54 


65 


Germany, Autumn 1939.) (PS.3.a.5.) 
Civilian Internees of Enemy WNation- 

ality. (Cmd. 6223.) Home Office. 

1940. Id: 


A.R.P. Handbook No. 9: Incendiary 
Bombs and Fire Precautions. 
3938. 6d. (PS:3.b.1;) 


Air Raid Shelters. Report of the Lord 
Privy Seal’s Conference, April, 1939. 


(Cmd. 6006.) 
Fire Precautions in War-Time, (Public 


Information Leaflet No. 5.) August, 


1939. (PS.3.b.3.) 

Pamphlet on Shelter from Airy Attack. 
Home Office (A.R.P. Dept.) 1939. 
2d: 

A.R.P. for Government Contractors. 
Issued by the Admiralty, War Office 
and Air Ministry. H.M.S.O., 1939. 
4d. (PS.3.b.5.) 

Report on Occupancy Tests of Air- 


Raid Shelters for Factory Workers. 
Issued by J. & E. Hall, Lid., 1939. 
LITERATURE OF FLIGHT 
Biographies and Biographical Data 


Soaring Wings. (A _ Biography of 
Amelia Earhart.) By G. P. Putnam. 
G. G. Harrap & Co., 1940. 11/-. 

Umberto Nobile: Notizie e Pubbli- 
caziont Scientifiche. U. Nobile. 
Tipografia Cuggiani, Rome, 1937. 

More Charlton. By Air-Com. L. E. O. 
Charlton. Longmans, Green & Co., 
1940. 12/6. 


Count Zeppelin. By Dr. Hugo Eckener. 
Massie Publishing Co., 1938. 8/6. 


Memoirs and Famous Flights 

Wind, Sand and By A.. 
Saint-Exupéry. Heinemann, 
1939. 10/6. 

On the Far East 
England-Singapore.) ““The Aero- 
plane,’’ Jan. 16, 1929. (Y.11.iv.a.7.) 

Navigator’s Log-Book: Airplane NO25. 
(Facsimile reproduction in Russian, 
with English translation and account 
of trans-Polar flight in accompanying 
volume.) State Art Publishers, 
Leningrad, 1939. Rbls. 25. 

A Flying Visit to the Middle East. 
By Sir Samuel Hoare. Cambridge 
University Press, 1925. 3/6. 
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Sec. REF. 


Cc. 


15 


23 


24 


29 


30 


Arctic and Antarctic - Exploration 

The Polar Adventure. By. Odd 
Arnesen. Victor Gollancz, 1929. 
12/6. 

L’Italia au Pdle Nord. By Umberto 
Nobile. (French translation by P. 
Grillet.) Editions de la Madeleine, 
Paris, 1933. 

Col Krassin alla Tenda Rossa. By 
Davide  Giudici. Nicola 
Milan, 1929. 


I 
Marcello Gallian. Casa_Editrice 


Pinciana, Rome, 1928. Lire 20. 

Con gli Alpini all’ 80° Parallelo. By 
Capitano Sora. Mondadori, Milan, 
1929. 

L’Interno Bianco. By Cesco Tomaselli. 
Edizioni Unitas, Milan, 1929. 

Quarantotto Giorni sul ‘‘ Pack.’’ By 
Alfredo Viglieri. Mondadori, Milan, 
1529. 

En Avion vers le Péle Nord. By Roald 
Amundsen. Albin Michel, Paris, 
1926. Frs. 12. 

The Andrée Diaries. By S. A. Andrée, 
Nils Strindberg and K. 


Lane (The Bodley Head), 1931. 


The Snow Cruiser (Project No. 1-69). | 


By Alex. Schreiber. Armour Institute 
of Technology, 1940. (Y.9.A.) 


FICTION AND ART 

Prose 

Der Jungflieger. By Sophie Kloerss. 
Verlag August Scherl, 1927. RM. 
4.50. 


T.1000: Roman eines Riesenflugzeuges. 


By Hans Richter. Adolf Sponholz | 
Verlag, Hannover, 1927. RM. 5.50. | 
Wings. By J. M. Saunders. (German | 
Translation.) Schreitersche Verlags- | 


Buchhandlung. (Undated.) 
Cinq Semaines en Ballon. 


Music, Sketches, Prints, Stamps, etc. 


Aeronautical Prints and Drawings. By | 
Halton &| 
Truscott Smith, 1924. £3 3s. (2nd| 


W. Lockwood Marsh. 


copy.) 


Special Mail Stamps, commemorating 
Sir Alan Cobham’s Flight from Lon- | 
don to Cape Town, 1925, (Sheets of | 
Stamps, some perforated and others | 


unperforated.) 


Moneta, | 


Segreti di Umberto Nobile. By 


Fraenkel. | 
(Edited by the Swedish Society of| 
Anthropology and Geography.) John} 


By Jules) 
Verne. J. Hetzel & Cie, Paris, 1867. | 


Sec. REF. 


REPORTS OF RESEARCH INSTI- 
TUTIONS 

BRITISH. (For A.R.C. Reports see 
Special Section AA.) 

Nationel Physical Laboratory. 

Abstracts of Papers, 1938. 

Report for the Year 1939. H.M.s.0 

1940. 2/6. 


BRITISH EMPIRE 


National Research Council of Canida. 

Twenty-second Annual Report, 1938- 
39. 

University of Toronto (School oj En- 
gineering Research). 

Bulletin No. 153: St. Andrew’s Church, 
Niagara-on-the-Lake. By E.R. 
Arthur, 1938. 


DUTCH 


Rijksstudiedienst voor de Luchtvaart, 

Verslagen en Verhandelingen van _ het 
Nationaal Luchtvaartlaboratorium, 
Amsterdam. (VIII.) 1939. 


FRENCH 


Chambre Syndicale des 
Aéronautiques. 

Bulletin: Mai-Juin, 1927. 

Ministére de l’Air:; Publications scienti- 
fiques et techniques. 


Industnies 


No. 151. Etude des Tourbillons Therme- 
Convectifs dans les Liquides. By V. 
Volvivisky. Frs. 30. 

No. 152, Recherches sur ]’Activité de 
I’Huile de Ricin. By J. J. Trillat & 
P. Nardin. Frs. 15. 

No. 153. Etude de quelques Problémes 
relevant de la Théorie des Ailes. By 
Lucien Malavard. Frs. 35. 

No. 154. Etude Thermique de 1’Oxy- 
dation des Essences. By Mme. 
Dufour-Estradére. Frs. 15. 

No. 155. Tourbillons thermoconvectifs 
dans |’Air, application a la Météoro- 
logie. By D. Avsec. Frs. 45. 

No. 156. Etude sur 1’Utilisation des 
Anémomeétres dans un Courant d’Air 
turbulent. By J. Kampé de Feériet, 
A. Martinot-Lagarde and G. Rollin. 
Frs. 25. 


No. 157. Introduction a l’Etude des 
Groupes Motopropulseurs mettant en 
Jeu les Vitesses Supersoniques. By 
D, Riabouchinsky. Frs. 35. 

No. 158. Contribution a 1l’Etude des 
Potentiels de Dissolution. By Mlle. 
N. Goldowski. Frs. 30. 
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No. 159. Mesure de la Turbulence a 
l’Aide d’une Source de Radium. By 
Mile. J. Roquet. Frs. 12, 

No. 160. Etude des Capsules Anéroides. 
By Fernand Charron, Frs. 20. 

No. 161. Etude des Produits Résiduels 
des Huiles de Graissage. By Mlle. G. 
Cauquil and Raymond Calas. Frs. 

Ministére de l’Air: Bulletins Scienti- | 
fiques et Techniques. | 

No. 88. Etude Appareil de | 
Vieillissement a la Lumiére  das| 
Enduits Cellulosiques. By Jean} 
Grard. Frs. 15. | 

No. 89. Recherches sur 1’Injection | 
directe dans les Moteurs a 
bustion. By J. E. Tuscher. 

No. 90. Recherches sur le 
des Carburants a 
Détonante 
Moynot. 


Com- | 
Classement | 
Valeur Anti- | 
élevée.* By Henry 

12; | 


No. 91. Recherches Physiochimiques | 
sur les Carburants et Lubrifiants. 
By M. Aubert and Jean Villey. 
Frs. 30. 

ITALIAN 


Atti di Guidonia. | 
No. 13. I] Laboratorio Aerodinamico di} 
Guidonia, By Prof. Antonio Eula. | 


No. 14. Contributo alla Teoria delle | 
Strutture Iperstatiche. Un Nuovo e| 
Generale Procedimento Calcolo. | 


By Luigi Broglio. 

No. 15. La Galleria Ultrasonora di 
Guidonia. By Antonio Ferri. | 

No. 16. Contributo alla Teoria del 
Solidi cavi a Parete sottile. Intro- | 
duzione di un Nuovo e Generale | 
Procedimento di Calcolo per le Ali a} 
Cassone. (I Parte.) | 

No. 17, Alcuni Risultati sperimentali | 
riguardanti Profili Alari provati alla 
Galleria Ultrasonora di  Guidonia. | 
By Dr. A. Ferri. 

No. 18. I] Comportamenta del Giro- 
scopio Direzionale Tipo Sperry in| 
Virata. By R. Rosselli del Turco. — | 

No. 19. Su alcuni Abachi utili nelle | 
Prove al Banco e in Volo dei Motori, 
con Compressore. By Dr. Pl.1 Torre. 

No. 20. Esperienze sistematiche sul 
Modello di _Idrovolante Biscafo 
in varie condizioni  di| 
Assetto di Dislocamento, in| 
relazione alla Distanza fra le Mezzerie 
degli Scafi. By Prof. C. Cremona. 

No. 21, Considerazioni sulla Progetta- 
zione Eliche per 
Veloci. By Dr. A. Ferri. 


Apparecchi | 


TO LIBRARY 


DURING 1940. S77 
Sec. REF. 

No. 22. Condizioni Fisiologiche del 

Volo ad Alta Quota, By Dr. RK. 
Margaria. 

No. 23. La Galleria Verticale per le 

Esperienze di Avvitamento. By Dr. 

A. Vannucci and Dr. V. Ciampolini. 

No. 24. Una Bilancia Aerodinamica a 

6 Componenti. By Dr. Antonio 


UK. 


Eula. 
R. Politecnico di 
di Aeronautica. 


Torimo, Laboratorio 


No. 122. Sulla) determinazione dei 
Coefficienti acrodinamici che interes- 
sano la Stabilita del Velivolo. sy 


C. Possio. 
No. 123. Le Oscillazioni proprie di un 
Corpo rigido sostenuto elasticamente. 


By P. Cicala. 
No. 124. Sugli Orizzonti artificiali. By 
L. Elia. 
No. 125. Sulle Travi di Altezza varia- 
bile. By P. Cicala. 
No. 126. La Geometria delle Ruote 


Dentate e le sue relazioni coi Pro- 
blemi di Lavorazione, Lubrificazione 
e Resistenza. By M. Panetti. 


No. 127. L’Azione aerodinamica su di 
una Superficie portante in Moto 
Vario. By C. Possio. 

No. 128. Sulla Determinazione del 
Froietto minima Resistenza 
d’Onda. By C. Ferrari. 


No. 129. Campo di Velocita ed Onde 
superficiali prodotte  dall’Urto ¢ 
dall’Affondamento di un Corpo in un 
Fluido pesante con Superficie libera 


a Pressione costante. By E. Loren- 
zelli. 

No. 130. Sul Moto non stazionario di 
un Fluido compressibile. By 
Possio. 

RUSSIAN 


Academy of Sciences of the Ukrainian 


S.S.R.: Institute of Applied Mech- 
anics. (IN RUSSIAN — 
Titles supplied on request.) 

No. 20. On the Stability of Structures 
in Compression-Bending. By N. V. 
Kornoukhov. 1936. 


Russian 


No. 21. Strength of Wood under Re- 
peated Loading. By F, P. Beliankin. 
1936. 


No. 33. Theory of Strength in Variable 
Loading. By S. V. 1938. 

No. 34. The Influence of Asymmetrical 
Cycles of Lading and of the Concen- 
tration of the Strength 
of Wood under Repeated Loads. By 
F. P. Beliankin. 1938. 
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UL. 


No. 40. Frequency of Proper Vibra- 
tions of Rods and Frames and the 
Dynamic Criteria of their Stability. 
By V. G. Chudnovsky. 1939. 


ASIATIC COUNTRIES 


Institute of Physical and Chemical 
Research, Tokyo. 

No. 939. On the Shift of Intensity in 
N, Bands excited in Helium and 
Neon. By T. Takamine, T. Suga 
and Y. Tanaka. 

No. 940. The Specific Heats of Some 
Solid Aromatic Acids and their Am- 
monium Salts and the Atomic Heat 
of Nitrogen. By S. Satoh and T. 
Sogabe. 

No. 941. On Some Inorganic Gels pre- 
pared by the Trituration of Hydrated 
Solid Salts. By T. Katsurai and M. 
Fuda. 

No. 942. A Study of Oxide Films on 
Light Metals by Electron Diffrac- 
tion : Mg, Al and Be. By S. Yama- 
guchi. 

No. 943. Studies on Vitamin B, Com- 
plex. V—Further Experiments on 
the Effect of Carbohydrate on Vita- 
min B, Deficiencies : Flavin Synthesis 
in Rats. By U. Tange. 

No. 944. Studies on Vitamin B, Com- 
plex. VI—RKat-acrodynia and Fatty 
Acids. By U. Tange. 

No. 945. A Quick Method for Deter- 
mining Silicon contained in Iron and 
Steel. By R. Ishii. 

No, 946. On the Metallo-organic Com- 
pounds. V—The Formation of the 
Crystalline Compounds of the Type 
R’ [Sn(CH,),0], OR’Sn (CH,),X, 
in Various Alcoholic Solutions. “By 
T. Harada. 

No. 947. On the Metallo-Organic Com- 
pounds. VI—Thermal Decomposition 
of Triethyltin Hydroxide. By T. 
Harada. 

No. 948. On the Metallo-Organic Com- 
pounds. VII—The Effect of Solvents 
on the Formation of (CH, ),SnOHSn 
(CH,),CIH,O and ((CH,),SnOHj, 
Sn(CH,),Cl. By T. Harada. 

No. 949. Eine Bemerkung zur Theorie 
der Leitfahigkeit “der Metalle. By 
K. Ariyama. 

No. 950. Beta-Radio - activities of 
Rhenium. By F. Yamasaki and K. 
Sinma. 

No. 951. Studies on Mixing of Solids, 
Mixing of Binary System of Two 
Sizes by Ball Mill Motion. By Y. 
Oyama. 


ADDITIONS TO LIBRARY DURING 1940. 
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No. 952. On the Residual Active Live 
By A. Miyata. 

No. 953. On the Fluorescence Spec- 
trum and Composition of Scapolite. 
By E. Iwase. 

No. 954. On a New Indicator available 
for the Determination of Nitrogen 
contained in Iron and Steel. By I. 
Wada and R. Ishii. 

No. 955. The Band Spectra of Sulphur 
and Solenium excited in Ignition 
Tubes containing the Mixture of 
Hydrogen and Oxygen, with a trace 
of Sulphuric Acid and Solenium 
respectively. By M. Miyanisi. 

No. 956. The Effect of an Oxide Film 
of Aluminium upon the Formation 
of the Active Layer. By A. Miyata. 

No. 957. On the Optical Anisotrophy 
of Molecular Crystals. By I. Nitta. 


No. 958. Effect on Animal Growth of 
Carcinogenic Substances, especially 
Carcinogenic Azo-Compounds. By 
W. Nakahara and K. Takahashi. 

No. 959. Studies on the Actions of 
Sodium Alcoholates upon Ethyl-sym- 
Diethoxysuccinate. I—A New Iso- 
merisation of Ethyl-d-sym-Diethoxy- 
succinate into Ethyl-asym-Diethoxy- 
succinate. By S. Fukunaga. 

No. 960. The Results of Some Sup- 
plemental Experiments on the Deter- 
mination of Silicon by a Quick 
Method. By R. Ishii. 

No. 961. The Dielectric Behaviours of 
Anodic Aluminium during its Forma- 
tion. By A. Miyata. 

No. 962. The Frequency Characteristics 
of Anodic Aluminium during Forma- 
tion. By A. Miyata. 


No. 963. Raman Effect and Dipole 
Moment in Relation to Free lota- 
tion. XII Raman Spectra 
Ethylene = Chlorhydrin, n-Propyl 
Chloride and n-Butane in the Liquid 
and Solid States. By S. Mizushinma, 
Y. Morino and S. Nakamura. 


No. 964. Studies on the Actions of 
Sodium Alcoholates upon Ethyl -sym- 
Diethoxysuccinate. _II1—The Mech- 
anism of Formation of Ethyl-asym- 
Diethoxysuccinate from Ethyl Di- 
sodiumtartrate. By S. Fukunaga. 

No, 965. Note on the Pair Creation 
of Mesons by y-Rays and the ‘‘Brems- 
strahlung’’ of Mesons in the Nuclear 
Field. By M. Kobayasi and R. 
Utiyama. 
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No. 966. A Note on the Stark-Effect 
of Anomalous Lines of Mercury 


Spectrum. 
Hiyama. 

No. 967. The Hydrogen Ion Concen- 
tration in the Forming Solution of 
Anodic Aluminium. By A. Miyata. 

No. 968. On the Mechanism of Hydro- 
gen Electrode Process : Reply to the 
Criticism of Frumkin and his Col- 
laborators. By J. Horiuti. 

No. 969. Benzinsynthese und aktivierte 
Adsorption von H,, CO, CO, und 
H,O an Kobalt und Eisen. By S. 
Matsumura, K. Tamara and_ S. 
Kodama. 

No. 970. Ueber die Benzinsynthese 
aus Kohlenoxyd und Wasserstoff. L— 
Entfernung der organischen Schwefel- 
verbindungen aus Wassergas. By W. 
Funasaka. 

No. 971. Ueber die Benzinsynthese aus 
Kohlenoxyd und Wasserstoff. LI— 
Ein hochaktives Schwelfixierungs- 
mittel, das Wassergas bei verhialt- 
nismissig niedrigen Temperaturen 
wie 200-250°C. héchstgradig reinigt. 
By W. Funasaka. 

No. 972. Ueber die Benzinsynthese aux 
Kohlenoxyd und Wasserstoff. LIT— 
Einfluss des Ausgangsmaterials, der 
Trager und Fiillkérper auf den Eisen- 
katalysator. By Y. Murata and S. 
Makino. 

No, 973. Ueber die Benzinsynthese aus 
Kohlenoxyd und Wasserstoff. LIII— 
Einfluss von Aluminiumoxyd, Silber 
und sonstigen Zusatzmitteln auf den 
Eisenkatalysator. By S. Makino, H. 
Koide and Y. Murata, 

No. 974. Subsidiary Questions pertain- 
ing to the Utilisation of Previously 
Anodised Aluminium for Electrolytic 
Capacitors. By A. Miyata. 

No. 975. Artificial Radio-activity of 
Chromium. By T. Amaki, T. Imori 
and A, Sugimoto. 

No. 976. Ueber den Zusammenstoss 
des Mesotrons mit Elektronen. By 
S. Tomonaga. 

No. 977. Mechanism of the Catalytic 
Hydrogenation of Acetone. By M. 
Koizumi. 

No. 978. An Electron Diffraction Study 
on the Corroded State of the Alkali 
and the Alkaline Earth Metals on 
Exposure to Air: Li, Ma, K and Ca. 
By S. Yamaguchi. 

No. 979. The Characteristics of 


By Y. Ishida and S. 


Dividing Surfaces: a Problem of 
Importance in Chemical Technology. 
By J. A. Hedvall. 


Sec. REF. 


No. 980. Fission Products and Induced 
B-Ray Radioactivity of Uranium by 
Fast Neutrons. By T. Yasaki. 

No. 981. On the Mechanism of Hydro- 
gen Electrode Process: a Reply to 
Prof. Horiuti. By A. Frumkin. 

No. 982. The Arc Spectrum of Nitrogen 
(NI). By M. Kamiyama and T. 
Sugiura, 

No. 983. Observations on the Carbo- 
hydrate Metabolism of Brain Tissue, 
with special reference to the Potas- 
sium Effect. By Y. Kimura. 


Tokyo Bunrika 
Reports. 

No. 71. Ueber den Mechanismus der 
Pyrolyse von Rizinosél. By S. Ishi- 
kawa, To Tosimitu, A. Miyata, J. 
Araki and R. Someno. 


Daigaku: Science 


No. 7Z. Untersuchungen iiber die Alde- 
hydischen Riechstoffe. I[I—Mitteil- 
ung: Synthese von f£-Oxypelargon- 
aldehyd. By S. Ishikawa and T. 
Sakurai. 

No. 73. Untersuchungen tiber die Alde- 
hydrischen Riechstoffe. 1V—Mitteil- 
ung: Synthese von a-Amyl-3-meth- 
oxy-4-oxyzimtaldehyd und a-Amyl-2- 
oxy-zimtaldehyd. By S. Ishikawa 
and T. Sakurai. 


National Research Council, Tokyo. 


Japanese Journal of Engineering. Ab- 
stracts, 1938. 


Aeronautical Research Institute, Tokyo 
University. 

No. 186. A Singular Transformation 
in the Surface Layer of the Fe-Ni-Al 
System. By Syuiti Kiuti. 

No. 187. Intense Combination Tones 
produced by the Flutter of an Air- 
screw. By J. Obata (and others). 

No. 188. Application of the Similarity 
Theory of Turbulence to the Flow 
through a Straight Pipe of Annular 
Cross-Section. By K. Tamada and 
Y. Saito. 

No. 189. Note on the Application of 
the Momentum Transport Theory to 
the Turbulent Flow through a 
Straight Pipe of Annular Cross- 
Section. By S. Tomotika and H. 
Umemoto. 

No. 190. Application of the Vorticity 
Transport Theory to the Turbulent 
Flow through a Straight Pipe of 
Annular Cross-Section. By S. Tomo- 
tika and K, Tanada. 
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NATIONAL ADVISORY COMMIT-) 
TEE FOR AERONAUTICS 


Technical Notes 

No. 707. Compression-Ignition Engine 
Performance with Undoped 
Doped Fuel. By C. S. Moore and 
H. H.. Foster. 

No. 716. Hydrodynamic and Aero- 
dynamic Tests of a Family of Models 
of Seaplane Floats with Varying) 
Angles of Dead Rise. By J. B. 
Parkinson, R. E. Olson and R. O. 
House. 

No. 717. A Method of Estimating the 
Critical Buckling Load for Structural 
Members. By E. E. Lundquist. 

No. 718. Resistance of Transparent 
Plastics to Impact. By B. M. Axilrod 
and G. M. Kline. 

No. 719. The Effects of Partial-span 
Slotted Flaps on the Aerodynamic 
Characteristics of a Rectangular and 
a Tapered N.A.C.A. 23012 Wing. 
By Rufus O. House. 

No. 720. Flight Tests of N.A.C.A. 
Nose-slot Cowlings on the BFC-1 
Airplane. By George W. Stickle. 

No. 721. Compressive Tests of a Mono- 
coque Box. By W. Ramberg, A. E. 
McPherson and Sam Levy. 

No. 722. Local Instability of Centrally 
Loaded Columns of Channel Section 
and Z-Section. By Eugene E. Lund- | 
quist. 

No. 723. Adhesion of Ice in its Rela- | 
tion to the De-icing of Airplanes. | 
By A. M. Rothrock and R. F. Selden. 

No, 724. The Effects of Surface Wavi- 
ness and of Rib Stitching on Wing 
Drag. By Manley J. Hood. 

No. 725. Tank Tests to Determine the 
Effects of the Chine Flare of a 
Flying Boat Hull: N.A.C.A. Model 
Series 62 and 69. By J. W. Bell 
and R. E. Olson. 

No. 726. Combined Beam-Column 
Stresses of Aluminium-Alloy Channel 
Sections. By R. Gottlieb, T. M. 
Thompson and E. C. Witt. 

No. 727. A Flight Investigation of the 
Distribution of Ice-Inhibiting Fluids 
on a Propeller Blade. By Lewis A. 
Rodert. 

No. 728. Wind-Tunnel Investigation 
of an N.A.C.A. 23021 Airfoil with 
Two Arrangements of a 40% Chord 
Slotted Flap. By Frank Duschik. 

No. 729. An Instrument for Estimating 
Tautness of Doped Fabrics on Air- 
craft. By G. M. Kline and H. F. 


Schiefer. 
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No. 730. Wind-Tunnel Investig: tion 
of Effect of Yaw on Lateral-Sta!iility 
Characteristics. II — Rectangular 
N.A.C.A. 23012 Wing with a Circular 
Fuselage and a Fin. By M. J. 
Bamber and R. O. House. 

No. 731. Tests in the Gust Tunnel of 
a Model of the XBM-1 Airplane. 
By Philip Donely and C. C. Shuffle. 
barger. 

No. 732. A Simple Method of Obtain- 
ing Span Load Distributions. By 
Albert Sherman. 

No. 733. Experimental Study of Tor- 
sional Column Failures. By Alfred 
S. Niles. 

No. 734. Pressure-Distribution Investi- 
gation of an N.A.C.A. 0009 Airfoil 
with a 50% Chord Plain Flap and 
Three Tabs. By W. G. Street and 
M. B. Ames. 

No. 735. Pressure-Distribution Measure- 
ments on a Tapered Wing with a 
Partial-Span Split Flap in Curved 
Flight. By Th. Troller and F. 
Rokus. 

No. 736. Tide-water and Weather-Ex- 
posure Tests on Metals Used in Air- 
craft. By W. Mutchler and W. G. 
Galvin. 

No. 737.  Photo-elastic Analysis of 
Three-Dimensional Stress Systems 
using Scattered Light. By R. Weller 
and J. K. Bussey. 

No. 738. Corrugated Metal Diaphragms 
for Aircraft Pressure-Measuring In- 
struments. By W. A. Wildhack and 
V. E. Goerke. 

No. 739. A Recurrence Formula for 
Shear-Lag Problems. By Paul Kuhn. 

No. 740. Stress Concentration around 
an Open Circular Hole in a Pilate 
subjected to Bending Normal to the 
Plane of the Plate. By C. Dumont 

No. 741. Observations in Flight of the 
Region of Stalled Flow over the 
Blades of an Autogiro Rotor. By 
F. J. Bailey and F. B. Gustafson. 

No. 742. Pressure-Distribution Measure- 
ments on a Rectangular Wing with a 
Partial-Span Split Flap in Curved 
Flight. By Frank G. Rokus. 

No. 743. Local Instability of Columns 
with I-, Z-, Channel- and Rectangu- 
lar-Tube Sections. By E. Z. Stowell 
and E, E. Lundquist. 

No. 744. The Development of Elec- 
trical Strain Gauges. By A. V. de 
Forest and H. Leadermann. 
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No. 745. Tests of a Gust-Alleviating 
Flap in the Gust Tunnel. By P. 
Donely and C. C. Shufflebarger. 

No. 746. The Frequencies of Cantilever 
Wings in Beam and Torsional Vibra- 
tions. By C. P. Burgess. 

No. 747. Propeller Rotation Noise due 
to Torque and Thrust. By Arthur 
F. Deeming. 

No. 748. Principles, Practice and Pro- 
gress of Noise Reduction in Air- 
planes. By Albert London. 

No. 749. A New Method of Studying 
the Flow of the Water along the 
Bottom of a Model of a Flying-boat 
Hull, By Kenneth E. Ward. 

No. 750. A Generalised Vortex Theory 
of the Screw Propeller and its Appli- 
cation. By Hans Reissner. 

No. 751., Damping Formulas and Ex- 
perimental Values of Damping in 
Flutter Models. By Robert P. 
Coleman. 

No. 752. An Investigation of Sheet- 
Stiffener Panels subjected to Com- 
pression Loads with particular refer- 
ence to Torsionally Weak Stiffeners. 
By Louis G. Dunn. 

No, 753. Measurement of the Forces 
acting on Gliders in Towed Flight. 
By W. B. Klemperer. 

No. 754. An Investigation of the Pre- 
vention of Ice on the Airplane Wind- 
shield. By Lewis A. Rodert. 

No. 755. Wind-Tunnel Investigation of 
an N.A.C.A. 23030 Airfoil with 
various arrangements of Slotted 
Flaps. By I. G. Recant. 

No. 756. The Effect of Piston-Head 
Shape, Cylinder-Head Shape and Ex- 
haust Restriction, on the Perform- 
ance of a Piston-Ported Two-Stroke 
Cylinder. By A. R. Rogowski, C. L. 
Bouchard and C, Fayette Taylor. 

No. 757. A Study of Unsymmetrical- 
Loading Conditions. By Henry A. 
Pearson. 

No. 758. Measurements and Analysis 
of the Motion of a Canard Airplane 
in Gusts. By P. Donely, H. B. 
Pierce and Philip W. Pepoon. 

No. 760. A Full-Scale Investigation of 
the Effect of several Factors on the 
Shimmy of Castering Wheels. By 
Walter B. Howard. 


Reports 


No. 661. Tests in the Variable-Density 
Wind Tunnel of the N.A.C.A. 23012 
Airfoil with Plain and Split Flaps. 
By I. H. Abbott and Harry Green- 
berg. 


REF. 


No. 662. Design of N.A.C.A. Cowlings 
for Radial Air-Cooled Engines. By 
George W. Stickle. 

No. 664. Wind-Tunnel Investigation ot 
an N.A.C.A, 23012 Airfoil with vari- 
ous arrangements of Slotted Flaps. 
By C. J. Wenzinger and Thos. A. 
Harris. 

No. 665. Calculation of the <Aero- 
dynamic Characteristics of Tapered 
Wings with Partial-Span Flaps. By 
H. A. Pearson and R. F. Anderson. 

No. 667. Determination of the Profile 
Drag of an Airplane Wing in Flight 
at High Reynolds Numbers. By 
Joseph Bicknell. 

No, 668. Wind-Tunnel Investigation of 
N.A.C.A. 23012, 23021 and 23030 
Airfoils with various sizes of Split 
Flap. By C. J. Wenzinger and 
Thos, A. Harris. 

No. 669. Airfoil Section Data obtained 
in the N.A.C.A. Variable-Density 
Tunnel as affected by Support Inter- 
ference and other Corrections. By 
E. N. Jacobs and Ira H. Abbott. 

No. 670. Tensile Elastic Properties cf 
18: 8 Chromium-Nickel Steel as 
affected by Plastic Deformation. By 
D. J.. McAdam... Jr.,, and R.. W. 
Mebs. 

No. 671. A Theoretical Study of the 
Moment on a Body in a Compressible 
Fluid, By Carl Kaplan. 

No. 672. Free-Spinning Wind-Tunnel 
Tests of a Low-Wing Monoplane with 
Systematic Changes in Wings and 
Tails. 1V. Effect of Center-of-Gravity 
Location. By Oscar Seidman and 
A. I. Neidhouse. 

No. 673. Experimental Verification of 
the Theory of Oscillating Airfoils. 
By Abe Silverstein and Upshur T. 
Joyner. 

No. 674, Cooling on the Front of an 
Air-Cooled Engine Cylinder in a 
Conventional Engine Cowling. By 
M. J. Brevoort and U. T. Joyner. 

No. 675. Effects of Elevator Nose 
Shape, Gap, Balance and Tabs, on 
the Aerodynamic Characteristics of a 
Horizontal Tail Surface. By Harry 
P. Goett and J. P. Reeder. 

No. 676. Surface Heat-Transfer Co- 
efficients of Finned Cylinders. By 
H. E. Ellerbrook and Arnold Bier- 
mann. 

No. 677. Wind-Tunnel Investigation of 
an N.A.C.A. 23012 Airfoil with 
various arrangements of Slotted 
Flaps. By C. J. Wenzinger and 
Thos. A. Harris. 
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No. 678. Interference of Tail Surfaces 
and Wing and Fuselage, from Tests 
of 17 Combinations in the N.A.C.A. 
Variable-Density Tunnel. By Albert 
Sherman. 

No. 679. Wind-Tunnel Investigation of 
an N.A.C.A. 28012 Airfoil with a 
Slotted Flap and Three Types of 
Auxiliary Flap. By C. J. Wenzinger 
and W. E. Gauvain. 

No. 680. The Effect of Nacelle-Propeller 
Diameter Ratio on Body Interference 
and on Propeller and Cooling 
Characteristics. By J. G. McHugh 
and E. H. Derring. 

No. 681. The Unsteady Lift of a Wing 
of Finite Aspect Ratio. By Robert 
T. Jones. 

No. 682. Flame Speeds and Energy 
Considerations for Explosions in a 
Spherical Bomb. By E. F. Fiock, 
C. F. Marvin, F. R. Caldwell and 
C. H. Roeder. 

* Twenty-Fifth Annual Report, 1939. 
(Administrative Report only, with- 
out Technical Reports.) 


Technical Memoranda 

No. 901. Investigations and Experi- 
ments in the Guidonia Supersonic 
Wind Tunnel. By Antonio Ferri. 

No, 902. Design of Centrifugal Impeller 
Blades. By A. Betz and IL. Fliigge- 
Lotz. (From Ingenieur-Archiv, Vol. 
9, Dec., 1938.) 

No. 903. Effect of Transition in Cross- 
Sectional Shape on the Development 
of the Velocity and Pressure Distri- 
bution of Turbulent Flow in Pipes. 
(VDI—Forschungsheft 389, March/ 
April, 1938.) By Edwin Mayer. 

No. 904. Stability of Rectangular 
Plates with Longitudinal or Trans- 
verse Stiffeners under Uniform Com- 
pression. By J. Barbre. 
Ingenieur-Archiv, Vol. 8, No. 2, 
1937.) 

No. 905. Temperature - Indicating 
Paints. By F. Penzig. (Z.V.D.I., 
Vol. 83, No. 3, Jan., 1939.) 

No. 906. Forces and Moments on a 
Yawed Airfoil. By Sighard Hoerner. 
Luftfahrtforschung, April, 1939.) 

No. 907. Dynamic Stability of a Heli- 
copter with Hinged Rotor Blades. 
3y K. Hohenemser.  (Ingenieur- 
Archiv, Dec., 1938.) 

No. 908. Two-Stroke-Cycle Engines 
with Unsymmetrical Control Dia- 
gram. (Supercharged Engines.) 
(A.T.Z., August, 1938.) By J. 
Zeman. 


No. 909. The Theory of Contra-\ anes 
applied to the Propeller. By A|bert 
Betz. (Ingenieur - Archiv, Dec., 
1938.) 

No. 910. Measurements on a_ Low- 
Wing Model in the Rotating Je: and 
Comparison with Flight Measure- 
ments. By W. Bader. (Luftfahrt- 
forschung, Feb., 1939.) 

No. 911. Knocking in the Otto-Cycle 
Engine. By H. Weinhart. (Luft- 
fahrtforschung, Feb., 1939.) 

No. 912. Increase of the Specific Load 
under Tension, Compression and 
Buckling of Welded Steel Tubes in 
Airplane Construction by suitable 
Treatment of Structural Steel and by 
proper Design. By J. Miller. (From 
Luftfahrtforschung, Dec., 1938.) 

No. 913. Measurement of the True 
Dynamic and Static Pressures in 
Flight. By Georg Kiel. (Luft fahrt- 
forschung, Dec., 1938.) 

No. 914. Engine Knock and Combustion 
Chamber Form. By Karl Zinner 
(A. T. Z., May, 19389.) 

No. 915. Experimental and Analytical 
Investigation of a Monocoque Wing 
Model Loaded in Bending. By E. 
Schapitz, H. Feller and H. Koller. 
(Luftfahrtforschung, Dec., 1938.) 

No. 916. Activation of Hydrocarbons 
and the Octane Number. By Marcel 
Peschard. (Ministére de 1’Air, P.S.T. 
No. 132, 1938.) 

No. 917. The Effect of Compressibility 
on the Pressure Reading of a Prandtl 
Pitot Tube at Subsonic Flow Velo- 
city. By O. Walchner. (Jahrbuch 
der Luftfahrtforschung, 1938.) 

No. 918, The Enlarged N.A.C.A. Tank 
and some of its Work. By Starr 
Truscott. (Jahrbuch der Luftfahrt- 
forschung, Supplement, 1938.) 

No. 919. Report on Ice Formation in 
Aircraft. French Committee for 
Study of Ice Formation. (Ministére 
de l’Air, B.Sc.T. No. 85, May, 
1938.) 

No. 920. The Effect of the Slipstream 
on an Airplane Wing. By A. Franke 
and F. Weinig. (Luftfahrtforschung, 
June, 1938.) 

No. 921. Contribution to the <Aero- 
dynamics of Rotating-Wing Aircraft. 
By G. Sissingh, (Luftfahrtforschung, 

June, 1938.) 

No. 922. The Breda Wind-Tunnel. By 
Mario Pittoni. (Auto-Moto-Avio, 
March, 1939.) 
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No, 923. Measurement of the Air-Flow No. 937. Stresses in Single-Spar Wing 
Velocity in the Cylinder of an Air- Constructions with  Incompletely 


plane Engine. By Hermann Wenger. 
(Luftfahrtforschung, Feb., 1939.) 

No. 924. Modern Methods of Fuel 
Testing. By F. Seeber. (Luftfahrt- 
forschung, August, 1939.) 

No. 925. Effect of Wing Loading, As- 
pect Ratio and Span Loading on 
Flight Performances. By D. Géthert. 
(Luftfahrtforschung, May, 1939.) 

No. 926. DFS Dive-Control Brakes for 
Gliders and Airplanes. By H. Jacobs 
and A. Wanner. (Luftwissen, July, 


1937.) 

No. 927, Constant-Pressure Blowers. 
By E. Sérensen. (Z.V.D.1., Aug., 
1939.) 

No. 928. Knocking in an Internal- 


Combustion Engine. By A. Sokolik 
and A. Voinov. (Tech. Physics of 
U.S.S.R., Vol. 3, No. 9; 1936.) 

No. 929. Aerodynamics of Rotating- 
Wing Aircraft with Blade-Pitch Con- 
trol. By A. Pfliiger. (Luftfahrt- 
forschung, July, 1939.) 

No, 930. Experimental Contribution to 
the Study of Combustion in Com- 
pression-Ignition Engines. By R. 
Duchéne. (Ministére de ]’Air, P.S.T. 
No. 149, 1939.) 

No. 931. Testing of High-Octane Fuels 
in the Single-Cylinder Airplane En- 
gine. By Fritz Seeber. (Luftfahrt- 
forschung, January, 1939.) 

No. 932, Theoretical and Experimental 
Investigations of the Drag of Installed 
Aircraft Radiators. By W. Barth. 
(5th International Congress for Ap- 
plied Mechanics, Cambridge, Mass., 
1938.) 

No. 933. The Strength of Shell and 
Tubular Spar Wings. By H. Ebner. 
(Luftfahrtforschung, April, 1937.) 

No, 934. Application of the Methods of 
Gas Dynamics to Water Flows with 
Free Surface. Part I—Flows with 
no Energy Dissipation. By Ernst 
Preiswerk. (Institut der Aero- 


dynamik, Technische Hochschule, 
Zirich. ) 
No. 935. Application of the Methods 


of Gas Dynamics to Water Flows 
with Free Surface. Part I]—Flows 


with Momentum Discontinuities 
(Hydraulic Jumps). 
No. 936. Measurement of Knock 


Characteristics in Spark-Ignition En- 
gines. By R. Schutz. (A.T.Z., Vol. 


42, No. 13, July, 1939.) 


10 


Built-up Ribs. By F. Reinitzhuber. 
(Luftfahrtforschung, July 20, 1939.) 
No. 938. The Shock-absorbing System 
of the Airplane Landing Gear. By 
Pietro. Callerio. (L’ Aerotecnica, 
June, 1939.) 
No. 939. 


with One Side Lacking. By E. Cam- 


bilargiu. (Luftfahrtforschung, Aug., 
1939.) 
No, 940. The Load Susceptibility of 


Fuels and its Dependence on the 
Chemical Composition. By O. Wid- 
maier. (A.T.Z., Feb. 10, 1940.) 


TRANSACTIONS AND PROCEED- 
INGS OF SOCIETIES 


American Society of Mechanical En- 
gineers. Transactions, Vol. 61, 1939. 

Chartered Institution of Patent Agents. 
Transactions, Vol. LVII, 1938-39. 

Institution of Automobile Engineers. 
Proceedings, Vol. XXXIII, Session 
1938-39, 

Insfitution of Mechanical 
Proceedings, Vol. 141 
1939), and Vol. 142 
1939). 

Brief Subject and Author Index of 
Papers in the Proceedings (1847-1939) 
and Journal. (March, 1939—March, 
1940.) 

Royal Society of Edinburgh. Proceed- 
ings, Vol. LIX, Part III (1938-39), 
and Vol. LX, Part I (1939-40). 

Society of Mechanical Engineers, Japan. 
Transactions, Vol. 5, No. 21 (Nov., 


Engineers. 
(Jan.-June, 
(July-Dec., 


1939) . 
JOURNALS AND MAGAZINES. 
(Bound Volumes) 
BRITISH. 


Institution of Electrical Engineers. 
Journal, Vols. 84 and 85 (1939). 
Institute of Metals. Journal, No. 2, 

1939 (Vol. LXV). 

Royal Society of New South Wales. 
Journal and _ Proceedings. Vol. 
Parts If, IIE and IV, 19389; 
and Part I, 1940. 

(The following English 
bound regularly :—Aeroplane, Air- 
craft Engineering, Aircraft Produc- 
tion, Airship, Engineer, Engineering, 
Flight.) 


Journals are 


The Torsion of Box Beams . 
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*X, 


a. 


39, 40 


REFERENCE WORKS 

Aviation Technical Handbooks 
(Instructional Book- 
let.) Junkers A-G. Published by C. 
Diinnhaupt, Dessau. 1936 Edition, 
RM.1.50, and 1937 Edit. (unpriced). 


Junkers Ratgeber. 


Dictionaries and Glossaries 
BRITISH 

Standard Glossary of 
nautical Terms, (Revised August, 
1940.) British Standards Institution, 
1940. 8/- (2 copies). 


British 


GERMAN 


von 
Ad- 


Bezeichnung einzelner Zellenteile 
Flugzeugen. Flugmeisterei A5, 


lershof. (Undated.) 


Multi-Lingual. 


Quadrilingual Aviation Phrase-Book 


(English, French, Spanish, German). | 


By H. J. Day. Gale & Polden, 1939. 
5/-. 


Lists 
The British Imperial Calendar and Civil 
Service List, 1940. H.M.S.O. 5/-. 


Directories and Members’ 


ARY 


Aero- | 
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Y. BOX-FILES 

19 Air Ministry D.T.D. Specificatiois 

Nos. 69A, 163A, 175A, 216, 

| 265A, 279, 281, 283A, 301 
| 318A, $24, 326, 329, 330, 331, 
337, 339A, 342, 343, 344 
350, 351, 354, 355, 356, 357, 
363, 364, 367, 369, 374, 375, 
377, 379, 382, 383, 390, 910A, 


218, 
307, 
335, 
346, 


| 336, 
| 348, 
| 


361, 
376, 
912. 
International Tin Research 
velopment Council. 
Fourth General Report, 1939. 
| Pub. No, 96. The Determination of 
| Tellurium in Tin-Rich Alloys By 
W. T. Pell-Walpole. 


MISCELLANEOUS 

Exhibition Catalogues 
: Souvenir of International Aero Exhi- 
bition, Olympia, July 16-17, 1929. 
| g. Dinner Menus 
| **1 Collection of Autographed Luncheon 
and Dinner Menus (1914-1929). 


De- 


24 


| 


|NOTE.—It will be seen that the Section Num- 
bers are not The 
that new books were being received whilst 
the Library was in process of re-classifica- 
| tion. The missing therefore, 
represent books already in the Library, 
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ABSTRACTS FROM THE SCIENTIFIC AND TECHNICAL PRESS. 


Issued by the 
Directorates of Sctentific Research and Technical Development, Air Ministry. 


(Prepared by R.T.P.) 


No. 79. 1940. 


New German Military Atreraft. (Les Ailes, No. 982, 23/5/40, p- 5-) (79/1 
Germany.) 

1. \ccording to an Italian correspondent, flight tests have been carried out 
at \ugsburg on a new Messerschmitt fighter known as Me 115. This aircraft 
is stated to employ a different wing section from the Me tog and is fitted with 
special flaps ensuring manoeuvrability in addition to high speed. The span has 
been reduced to less than 9.5 m., but the power plant (1,200 h.p. DB. engine), 
as well as many of the structural elements of the Me tog, have been retained. 
According to the French author this shows that the Germans are still clinging to 
their original tactics of using the fighter mainly as a means of intercepting bomber 
and reconnaissance machines rather than attack combat planes. 

2. The Heinkel He 113 fighter which has been used in Norway appears to be 
another attempt of improving the Me tog. It has a smaller wing area than the 
He 112 and is armed with a cannon firing through the propeller axis and two 
heavy synchronised machine guns firing through the propeller disc. The fol- 
lowing dimensions are given, but no performance data are available. 

Span, 9.4 m. 
Length, 8.18 m. 
Height, 2.5 m. 
Wing area, 14.5 m. 

3. It is stated that series production of the DB. 603 engine (rated at 1,500- 
1,700 h.p.) is now well in hand and that the DO, 215 bombers will be fitted with 
these engines. The IDB. 605 engine (2,00c h.p.) and a 1,500 h.p. twin row 
radial are still in the experimental stage. 


Germany's Oil Consumption and Supplies. (Engineer, Vol. 169, No. 4,405, 
14/6/40, pp. 537-538.) (79/2 Germany.) 

It is commonly believed that a shortage or exhaustion of oil supplies will prove 
one of the decisive clements in the defeat of Germany. Unfortunately, any 
attempt to answer this question in its totality can only be founded on calculation, 
which, for certain of their vital data, must involve a considerable amount of 
guess work. It is, nevertheless, possible to arrive at a rough idea of Germany's 
present consumption of petrol by the air force alone by analysing the tank 


| 


| 
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2 ABSTRACTS FROM THE SCIENTIFIC AND TECHNICAL PRESS. 


capacity of the various types and making reasonable assumptions of the number 
of hours flown by each single machine. Working on these lines, the auihor 
concludes that the average fuel consumption for all classes of aircraft is ol the 
order of two tons a day under conditions of intensive warfare. .\ssuming that 
2,000 aircraft are engaged from day to day on active operations, the active battle 
units account for 4,000 tons of petrol per day, or 4,500 tons taking into account 
training machines and vehicles servicing the aircraft. 

Turning next to tanks and assuming an average h.p. of 500 for 10 hours, 
we obtain a fuel consumption of one ton per tank per day. Taking 4,500 tanks 
in action per day, the daily fuel consumption is of the same order as that o! the 
air force. 

These estimates, it will be seen, can be substantiated to some extent. When, 
however, we consider the fuel consumption of mechanised army vehicles, naval 
and transport vessels and agriculture we are frankly guessing. The author’s 
guess is 4,500 tons of oil or petrol fuel per day, thus giving a grand total of 
5 million tons per year under conditions of intensive warfare. Neglecting all 
considerations of fuel stored or captured, these 5 million tons will have to be 
made up by 


(1) Synthesis or other processes ; 
(2) Oil wells in Germany or Poland ; 
(3) Imports from Russia or Roumania. 


Items (1) and (3) are uncertain. Item (2) Is estimated at 14 million tons. 


Ground Attack Aeroplanes Armoured Divisions. (C. Rougeron, La Science 
et la Vie, No. 276, June, 1940, pp. 551-564.) (79/3 France.) 

Before the recent mass utilisation of armoured divisions in France, the possi- 
bilities of such a method of attack had already been demonstrated in’ Spain, 
Poland and Finland. The tank is essentially a weapon of surprise and it is 
difficult to distribute the necessary anti-tank artillery so as to deal with every 
kind of emergency. .\ircraft, however, can arrive quickly at the danger spot, 
although it may have originally been stationed at some distance. By diving on 
to the target at high speed, the impact velocity of the bullet is appreciably increased 
and the author is of the opinion that under these conditions a 12.7 or 20 mm. 
bullet should pierce armour plating of 25 or 4o mm. respectively. The 37 mm. 
aircraft cannon should perforate 60 mm. of armour, and although some German 
authorities talk about tanks fitted with too mm. armour, it is very unlikely that 
the thickness of the top plating is more than half this amount. The author 
gives some particulars of existing tanks (one .\merican 8-ton, two Italian of 5.6 
and 3.3 tons respectively) which have a top armour of only 5 to 6 mm. with 
side armour ranging from 8 to 16 mm. Such vehicles should prove very vulner- 
able to attack attack. Of course, the aircraft in its turn will be subjected to A.A. 
fire and enemy fighter attack. Unless the ground gun is in such a position that 
the aircraft, whilst carrying out the attack on the tank, is diving towards the 
gun, the chances of scoring a hit with ground artillery are very small. 

Protective action by enemy fighters co-operating with the tanks is a more 
serious obstacle and it will probably be necessary to provide the ground attack 
machines with a fighter escort in its turn. In spite of these complications, how- 
ever, the author is firmly of the opinion that surprise attacks by tanks and 
armoured divisions can only be dealt with effectively by ground attack aircraft. 


Shell v. Armour. (P. Chaville, La Science et la Vie, No. 270, June, 1940, pp. 
505-573-) (79/4 France.) 

Some particulars of the Hotchkiss 13.2 mm. armour piercing bullet are given. 

This bullet consists of a pointed core of very hard steel, tipped with lead (the 
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whole enclosed in a sheathing of brass) and will perforate 45 mm. of steel 
(52 kg./mm.* tensile) when impacting normally at 800 m./sec. At 400 m./sec., 
only 17 mm. of steel are pierced whilst an impact velocity of 200 m./sec. will 
perforate 6 mm. It must be emphasised that these figures only apply to normal! 
impact on a homogeneous plate. If the bullet strikes at an angle, its effect is 
very much reduced. The same applies if the armour plate is not homogeneous, 
but consists of two outer plates and a filler. Such composite armour is always 
thicker than a homogeneous plate, but the great advantage consists in a consider- 
able reduction in weight. Interesting photographs show the effect of firing the 
Hotchkiss bullet at 800 m./sec, into a pile of soft steel plates and into sand. In 
the latter case the bullet generally turns through a right angle before coming to 
rest, the brass sheath being completely stripped off. Similar phenomena arise 
if the bullet is fired into a block of lead. Although impacting normally one side 
of the block, the bullet actually leaves one of the lateral sides of the block after 
describing a parabolic path. Increasing the impact velocity under these condi- 
tions does not increase the actual depth of penetration, but only increases the 
lateral motion. Various explanations of this phenomenon have been advanced 
from time to time. According to the author, the principle of the conservation 
of momentum directly leads to this result, provided the medium into which the 
bullet is fired is sufficiently soft and sufficiently extended. 


New Electrical Methods for Spotting Aircraft. (P. Hernardinquer, La Science 
et la Vie, No. 276, June, 1940, pp. 603-611.) (79/5 France.) 

The usual acoustic spotter depends on the sensitivity of the ear of the observer. 
The ear drum, being essentially a stretched membrane, responds mainly to pres- 
sure differences, and is not very accurate in determining the direction from which 
the sound proceeds. A microphone of the ‘* ribbon *’ type, on the other hand, 
follows molecular displacements in the direction of propagation of the sound 
and thus possesses marked ** directional ’’ sensitivity. The author describes the 
‘Olson ’’ microphone (U.S.A.) working on this principle and gives some par- 
ticulars of the electric circuit employed, including the optical recording by means 
of a cathode ray oscillograph. By substituting this electrical recorder for the 
human ear not only is the sensitivity improved, but it is relatively simple to 
tune the system to become specially sensitive to certain aircraft sounds. 

Acoustical spotting, even if improved in the above manner, is still subjected 
to considerable error by atmospheric conditions and, due to the relatively low 
value of the speed of sound, a further correction for the position of the aircraft 
is required. As a consequence many attempts have been made to use other 
means which are less subject to atmospheric disturbances. The use of short 
wireless waves which would be reflected by the aircraft obviously suggests itself. 
The broad outlines of such schemes are discussed, and although extravagant 
claims have appeared in the press from time to time, a really practical scheme 
is not yet available. 


Anti-Aireraft Gunnery Training with the Help of the Cinematograph. (V. Rubor, 
La Science et la Vie, No. 276, June, 1940, p. 635.) (79/6 France.) 

The aircraft target appears as a moving picture on a screen placed in front 
of a steel plate. When a bullet strikes the plate, the film is stopped and the 
perforation rendered visible by an electric light. A suitable delay action is in- 
corporated in the mechanism so as to allow for the time of travel of the bullet, 
so that the relative position of the hole and image of aircraft corresponds to 
practical conditions. 

After a few seconds, the hole in the screen is stopped up, the lights behind the 
screen go out and projection recommences. 
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The Unsteady Lift of a Wing of Finite Aspect Ratio. (R. T. Jones, N.A.C.A, 
Report No. 681, 1940.) (79/7 U.S.A.) 

The two-dimensional potential theory of aerofoils in non-uniform motion was 
given by Wagner (Z..\.M.M., Vol. 5, No. 1, Feb., 1925, pp- 7-35) and has been 
extended to problems involving the motion of hinged or flexible aerofoils by 
Theodorsen (N.A.C.A. Report No. 496) and Kiissner (L.F.F., Vol. 13, No. ra, 
20/12/36, pp. 410-24). 

In the case of steady motion, a correction is known to be necessary before the 
results of the two-dimensional theory can be applied to wings of finite aspect 
ratio. A theory for the unsteady lift of finite wings was developed in N.A.C.A. 
Tech. Note No. 682. This theory has since been somewhat improved mathe- 
matically by making use of operational methods in the solution of the integral 
equations. (See N.A.C.A. Tech. Note No. 667.) The present report combines 
this previous work and extends the theory to show the effects of gusts. 

Unsteady lift functions for wings of finite aspect ratio have been calculated 
by correcting the aerodynamic inertia and the angle of attack of the infinite wing. 
The calculations are based on the operational method. 

The starting lift of the finite wing is found to be only slightly less than that 
of the infinite wing, whereas the final lift may be considerably less. The theory 
indicates that the initial distribution of lift is similar to the final distribution. 

Curves showing the variation of lift after a sudden unit change in angle of 
attack, during penetration of a sharp-edge gust, and during a continuous oscilla- 
tion are given. Operational equivalents of these functions have been devised to 
facilitate the calculation of lift under various conditions of motion. As an 
application of these formulas, the vertical acceleration of a loaded wing caused 
by penetrating a gust has been calculated. 


A Simplified Method of Determining Wing Profile Drag in Flight. (A. Silver- 
stein, S. Katzoff, J. Aeron. Sci., Vol. 7, No. 7, May, 1940, pp. 295-301.) 
(79/10 U.S.A.) 

The determination of wing profile drag by means of total pressure and static 
pressure measurements in the wing wake provides a technique applicable in 
flight. The use of the method is difficult, however, outside of a research labora- 
tory without considerable simplification of instruments and calculations and 
extensive use by aircraft designers to study effects of wing surface roughness, 
protuberances, etc., is restricted. 

In this paper the design of an instrument to simplify the pressure measure- 
ments is presented. It consists of a total head rake that can be attached to 
the wing trailing edge to measure the average total pressure in the wing wake. 
Charts are given to convert the average total pressures into drag coefficients. 
The calculations on which the instrument design and charts are based are given, 
together with instructions for practical application. 


The Measurement of Dynamic Pressure in Flight. (H. Muttray, L.F.F., Vol. 17, 
No. 3, 20/3/40, pp. 65-69.) (79/8 Germany.) 

The dynamic pressure is the difference between total and static pressures. 
Measurement of the total pressure in flight presents no difficulties. The static 
pressure is, however, very sensitive to local disturbances such as are naturally 
generated by the aircraft itself, and a really satisfactory measurement can only 
be obtained by towing a suitable recording instrument at a considerable distance 
from the aircraft. For general purposes the static pressure tube is attached to 
the aircraft and ‘‘ calibrated ’’ against the towed recorder. As this calibration 


must hold over a variety of flight conditions, it is obviously desirable to choose 
a position on the aircraft where the static pressure is disturbed as little as possi- 
ble. In the case of biplanes, theory indicates that a good approximation to the 
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true static pressure should exist at some point between the two wings and a 
suitable position for the static pressure tube can be found relatively easily. In 
the more general case of the monoplane, Kiel (L.F.F., Vol. 15, No. 12, p. 583; 
A.M. Translation No. 868) has shown that the true static pressure can _be 
obtained by providing an interconnection between the top and bottom wing 
surfaces and tapping off at a suitable point. The author shows that a simpler 
solution of the problem is provided by placing the static pressure tube at a small 
distance above the rudder unit. Elementary considerations based on the rela- 
tionship between downwash and pressure show that the disturbance in the pres- 
sure field must be very small in that region and this was confirmed by the author’s 
wind tunnel experiments. Any errors due to the flow being oblique at that point 
can best be avoided by mounting the pressure tube so that it can set itself auto- 
matically into the relative wind. 


New Developments in the Theory of Aerofoils of Infinite Span. (R. von Mises, 
J. Aeron. Sci., Vol. 7, No. 7, May, 1940, pp. 290-4.) (79/9 U.S.A.) 

This paper gives some supplementary developments and revisions of the two- 
dimensional aerofoil theory. (1) The chief results are reviewed and the concept 
of ‘‘ second axis ’’ of a profile is revised. (2) In discussing stability questions 
the theory of Hamilton’s centre is referred to. (3) The method of successive 
approximations is outlined in its relation to the so-called thin wing theory. 
(4) The addition of two independent lift force systems is explained. (5) The 
general theorem is proved that in any case of several aerofoils with mutual inter- 
ference the lift force follows the same laws in its dependency on the angle of 
attack as in the case of a single wing. 


Aircraft Design in 1939. (Luftwissen, Vol. 7, No. 1, Jan., 1940, pp. 1-2.) (79/11 
Germany. ) 

The year 1939 is memorable for bringing to Germany the absolute speed record 
for land machines. A speed increase of nearly 100 m.p.h. over the previous best 
is most remarkable considering that aircraft had already undergone a consider- 
able development during recent years and a slowing up of the rate of progress 
was anticipated in many quarters. In the same year Germany obtained the 
speed record with a two-ton useful load over 1,000 and 2,000 km. In both cases 
the increased performance was mainly due to further improvements in aircraft 
design, although for the absolute speed record engine power naturally played a 
big part. Here the intensive development of liquid-cooled engines, taken up in 
Germany at a time when the air-cooled design clearly held the field, has justified 
itself. Experimental Atlantic flights have been carried out by Germany since 
1936 and the Lufthansa would have been in a position to undertake a regular 
service already in 1938, if political difficulties had not arisen. The phenomenal 
progress achieved in Germany in recent years is largely due to the proper organisa- 
tion of research and development and to the spirit of co-operation fostered in all 
branches of the industry. Practical experience was pooled and methods of over- 
coming difficulties were rendered available to all concerned in the shortest possible 
time. 


Dornier Aircraft Development During the Last Twenty-five Years. (M. Kohler, 
Luftwissen, Vol. 7, No. 1, Jan., 1940, pp. 1012.) (79/12 Germany.) 

The earliest Dornier designs date back to 1915 (all-metal flying boats) and 
the single-seat fighter Do D1, built in 1918, was the first to utilise the now 
commonplace shell structure both for wings and fuselage. After 1918 consider- 
able success was achieved with the civil flying boats of the Wal type (high wing 
monoplanes with engines in tandem and stub floats). The size of these boats 
gradually increased to 10 tons and a regular postal service to South America 
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was instituted in 1934. Improved versions of this design soon followed (Do 14, 
18, 22, 24, and 26). 

Outstanding land machines are the Do 11, 17, 19, 23 and 215, which form 
part of the equipment of the German Air Force. 

Any review of Dornier development would be incomplete without reference to 
the Do X, a 60-ton boat with a wing area of 468 m.*. This machine carried 
out a number of long distance flights in 1931 and 1932 and, although Clearly 
before its time, valuable experience was gained. 

It appears that the unit constructional weight of such large boats is distinctly 
favourable and that the improved stability of the hull when resting on the surface 
is a great advantage. On account of the lack of suitable power units at the) 
time, the Do X had to be provided with 12 engines of 500 h.p. each, which is | 
clearly not a practical proposition. With the recent advent of engines developing 
as much as 2,000 h.p. in one unit, boats of the size of the Do X will come into 
their own. 


Discussion on the German Official Regulations Governing the Electric Equip- 
ment of Aircraft (Section 5/1 of General Regulations for the Construction 
of Aircraft—Parts Land II). (BE. A. Reussner, Luftwissen, Vol. 7, No. 1, 
Jan., 1940, pp. 13-14.) (79/13 Germany.) 
Section 1 of the general regulations for the construction of aircraft (known as 
B.V.F. regulations) was first issued in Jan., 1935 (latest edition Dec., 1936). 
Section 3, covering the power plant, followed in April, 1938, and Section 5/1, 
covering electrical equipment (Parts I and II), was issued in Nov., 1939. 


regulations were, however, intended only as rough guides and lacked legal 
authority. The new official regulations are the outcome of the experience gained 
and special care was taken to make them sufficiently elastic to encourage future 
development. Requirements of a general nature to be satisfied by any type ol 
equipment are thus kept distinct from those covering a given installation, whilst 
a final section deals with individual apparatus. ‘* Electrical Equipment, Parts 
I and II,’ reviewed in the present article cover regulations of a general nature 
only. 

Part I explains how the electrical circuits are conveniently sub-divided into a 
** principal ’’ network together with ‘* subsidiary ’? and ** auxiliary ’’ circuits. 
The ** principal ’’ circuit is fed by the major source of electrical supply directly 
whilst the ‘* subsidiary ’’ circuits are fed from the ‘* principal ’’ circuit with or 
without the help of transformers. ‘* Auxiliary *’ circuits finally have their own 
source of current supply. 

Part II deals with such general problems as supply voltage, and effect of 
position, temperature, pressure and corrosive influences on the lay-out of the 
circuits, special attention being given to the possible effects of moisture and the 
needs for accessibility and ventilation. Electrical insulation and protective devices, 
such as fuses and circuit breakers, are considered next, whilst a whole section 
deals with the problems of screening both for wireless as well as magnetic 
instruments. 


oe 


A Study of Unsymmetrical Loading Conditions. (H. A. Pearson, N.A.C.A. 
lech. Note No. 757, April, 1940.) (79/14 U.S.A.) 

The force variation along the wing span under combined normal and angular 
accelerations is considered. Non-dimensional curves of section load, shear, and 
moment are given for :— 

(1) The air load that produces a normal acceleration. 


Preliminary regulations had, of course, been in use for a long time. Such } 


Aileron and gust air loads that produce angular acceleration. 


| (2 
| (3 
| ( 


) 
4) The angular inertia load of the wing. 


) The accompanying wing weight and normal inertia loads. ) 
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The required aerodynamic load distributions have been obtained by use of wing 
theory and the wing inertia distributions are based on an analysis of wing weight 
data. 

Several examples are included to illustrate the effect of wing taper and aileron 
span on the total shears and moments at any section along the span. 


U.S.A. Air Transport, 1939. (Inter. Avia., No. 709, 7/5/40, pp. 1-4.) (79/15 
U.S.A.) 

On January ist, 1939, the United States possessed 14,300 aircraft, of which 
30 per cent. represented military equipment, 30 per cent. pleasure and touring, 
30 per cent. non-scheduled commercial, 8 per cent. business flying, and 2 per cent. 
scheduled air carriers (app. 300 machines). Over two million passengers were 
carried and nearly 1oo million aircraft miles were flown. During the year nine 
passenger and three crew fatalities occurred, corresponding to one for every 
2 million passenger miles and one for every 27 million crew miles respectively. 
The petrol and oil consumption during 1939 totalled 54 million gallons and 
one million gallons approximately. 


General Relationships Between the Various Systems of Reference Axes Utilised 
in Flight Mechanics. (H. J. Rautenberg, L.F.F., Vol. 17, No. 4, 20/4/40, 
pp. 106-122.) (79/16 Germany.) 

In flight mechanics three systems of axes are currently employed, these systems 
being fixed to the aircraft, ground, or relative wind respectively. The author 
shows that the most suitable coupling between the wind and aircraft axes is 
obtained if the y axis is made the principal axis of rotation, about which the 
incidence 2 is measured. This coupling is denoted as the ‘* FE ’’ coupling and 
enables the utilisation of coefficients obtained in the wind tunnel in the flight 
mechanic equations. When transferring from aircraft or wind axes to ground 
axes, the simplest case arises if the z axis of the basic ground system and the 
r axis of either the aircraft or wind systems are made the principal axes of 
rotation respectively. 


Vought-Sikorsky Helicopter VS-300. (Inter. Avia., No. 712, 29/5/40, pp. 17-18.) 
(79/17 U.S.A.) 

The V.S. helicopter has no fixed surfaces. Control is obtained exclusively 
by means of rotors: A single main lifting rotor and three auxiliary rotors. The 
main rotor furnishes most of the lift and forms, by changes of the pitch of its 
blades, the basis of the control for up and down motion. The auxiliary rotors 
are situated beyond the disc of rotation of the main rotor on an outrigger. Two 
of the auxiliary rotors, located on vertical shafts on both sides of the outrigger, 
furnish means for longitudinal and lateral control. The variation of the pitches 
of both these rotors in the same direction produces longitudinal control, while 
the variation in opposite direction gives lateral control. The third rotor is 
situated on a horizontal axle placed transverse to the normal motion of the air- 
craft and furnishes a force that compensates the torque of the main lifting rotor. 
\ mechanism varying the pitch of the rear rotor is connected with foot pedals 
and furnishes means for directional control of the aircraft. All controls are 
completely independent of the motion of the aircraft and of the power supplied 
by the engine. No structural details of the helicopter are available. Power is 
supplied by a Lycoming four-cylinder engine of 75 h.p. Data of the flight 
model: Diameter and speed of the main rotor, 28 ft. and 255 r.p.m. respectively ; 
of the auxiliary rotors, 6 ft. 8 in. and 1,700 r.p.m. respectively ; gross weight, 
1,150 lb.; power loading, 15.3 lb.; average main rotor blade loading and disc 
loading, 51 Ib./sq. ft. and 1.86 Ib./sq. ft. (the latter figures are taken on the 
assumption that the whole load is carried by the main rotor). 
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Stresses in Single Spar Wing Constructions with Incompletely Built-up libs. 
(F. Reinitzhuber, L.F.F., Vol. 16, No. 7, 20/7/39, pp. 349-54. Air Minis- 
try Translation T.M. 937.) (79/18 Germany.) 

It is shown that the force distribution resulting from incomplete ribs in single 
spar wing structures may be determined with the aid of the shear field method by 
a statically indeterminate computation. A numerical computation is given of the 
force distribution of a wing structure whose two neighbouring incomplete ribs 
with web mission in half the section are torsionally loaded. In spite of the 
incomplete ribs, there is obtained a distribution of the applied forces over the 
entire wing cross section which depends considerably on the stiffness of the ribs, 
particularly of the flanges in the rear part of the tubes and of the manner of 
application of the forces on the rib. Through the use of simplifying assumptions, 
it is possible to reduce the number of static redundancies and thus the computation 
work without introducing much error in the results. If two equal and opposite 
moments are applied at the incomplete ribs, a onefold statically indeterminate 
computation is already sufficient for obtaining a useful approximate value of the 
moment contribution of the rear tubes. 


The Shock Absorbing System of the Aeroplane Landing Gear. (P. Callerio, 
L’Aerotecnica, Vol. 19, No. 6, June, 1939, pp. 625-640. Air Ministry 
Translation T.M. 938.) (79/19 Italy.) : 

After a general discussion of the shock absorbing system under landing, take- 
off and taxying conditions, a general formula is derived by the author for the 
minimum stroke required to satisfy certain conditions. The operation of some 
typical shock absorbing systems is examined and it is pointed out that dynamic 
landing gear tests must take into account the effect of wing lift at the instant of 
contact with the ground. The presence of high lift devices especially may 
produce profound effect. 


teversible Pitch Propellers as Applicd to Water Handling of Multi-Engined 
Flying Boats. (C. W. Chillson, J. Aeron, Sci., Vol. 7, No. 7, May, 1940, 
pp- 209-275.) (79/20 U.S.A.) 

Brief mention is made of several reversible pitch propeller applications. Some 
of the problems encountered in the water handling of multi-engine flying boats 
are discussed. The use of reversible propellers is proposed as an aid to 
manoeuvring, and tests are cited in which it was found possible to turn a four- 
engine flying boat in as small a radius as desired and to stop or to back against 
the wind. Adaptation of a conventional electrically controllable propeller for 
reverse pitch operation is illustrated schematically and described briefly. While 
engine cooling imposes limitations to protracted high power operation in reverse 
pitch, experience to date indicates that these limitations need not be exceeded in 
normal operation. Engine overspeeding while the blades are going through zero 
angle is prevented by engine and propeller inertia at moderate throttle settings 
and with available rates of pitch change. Limitations imposed by propeller blade 
and retention stresses and the effect of forward tilt thereon are discussed. No 
ill effects of negative thrust are to be expected on either engines or engine mounts. 


Aluminium Aircraft Fuel Tanks. (E. H. Dix and R. B. Mears, J.S.A.E., Vol. 
46, No. 5, May, 1940, pp. 215-20.) (79/21 U.S.A.) 

Because of advantages of light weight, ease of fabrication, and high resistance 
to corrosion, aluminium aircraft fuel tanks have been used widely for two decades. 
Although it was established many years ago that dry gasoline does not corrode 
aluminium, pitting of the aluminium shell has occurred sometimes in the presence 
of badly contaminated water. 
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This corrosion can be prevented by designing tanks to permit free drainage 
of water to the sump; selecting metals to avoid electrolytic action; handling fuel 
so that it will not pick up water, iron rust, or other heavy metal corrosion pro- 
ducts prior to the time that it is introduced into the aircraft fuel tank; applying 
suitable coatings to the aircraft interior; the use of Alclad sheet; employing 
corrosion inhibitors either in capsules inserted in the tank or as an addition to 
the fuel; and by periodic cleaning of the tank interiors or flushing them with 
inhibited solutions. 


Some Economic Aspects of Transport Aeroplane Performance (Parts II and 111). 
(W. C. Mentzer, H. E. Nourse, J. Aeron. Sci., Vol. 7, No. 7, May, 1940, 
pp. 302-8.) (79/22 U.S.A.) 

Variation of aeroplane utilisation has a profound effect on significant operating 
cost. Aeroplane utilisation in terms of flying time is fundamentally dependent 
on trip length, with a secondary dependence on such factors as seasonal schedule 
changes, block speed, etc. (as block speed increases, utilisation decreases). 

Material increases in aeroplane first cost can be justified if they result in a 
sufficiently great improvement of aerodynamic efficiency. The study indicates 
how rapidly significant operating cost increases on a modern conventional aero- 
plane as block speed increases when that increase in block speed is obtained only 
by the addition of power. This is true even if the gross weight is increased 
enough to offset the additional structure and engine weight. It is also shown 
that significant cost increases rapidly as trip length increases 


Propellers for Submerged Engines. (G. W. Brady, J.S.A.E., Vol. 46, No. 5, 
May, 1940, pp. 191-197.) (79/23 U.S.A.) 

In the case of submerged engine installations, the nacelles housing the pro- 
peller drive are very small and even if a spinner is fitted, a considerable portion 
of the propeller blade shank must necessarily project into the slipstream. In the 
case of variable pitch propellers, the blade shank must be circular inside the hub, 
and if the blades are made of metal, the change in section as the working portion 
of the blade is approached must be very gradual if blade failure is to be avoided. 
The h.p. absorbed in overcoming the drag of these shanks is very considerable 
at high translational speed, and may amount to nearly 180 h.p. in the case of a 

,200 h.p. propeller moving at 400 m.p.h. By applying cuffs of suitable shape 
to these shanks, this drag can be halved. The anchoring of such cuffs to Al 
alloy blades presents considerable difficulties and this gives increased interest 
to alternative materials for propeller blades (steel or treated woods). In the case 
of treated wood, abrupt changes of blade section are possible and the cylindrical 
shank can be correspondingly shortened. 

Apart from drag difficulties, the submerged installations will require consider- 


able care in the design of the transmission gear so as to provide vibration isolation 
for the propeller. 


Resonance Vibrations in the Induction and Exhaust Systems of In-Line Engines. 
(O. Lutz, L.F.F., Vol. 17, No. 4, pp. 123-128.) (79/24 Germany.) 

This article forms Part III of a series, of which the first two dealt with 
resonance phenomena in pipe systems brought about by periodic changes in gas 
velocity. The present article deals with the effect of resonance vibrations on 
volumetric efficiency of piston engines. The author first considers the relatively 
simple case of flow through a variable throttle placed at the end of a pipe dis- 
charging into free atmosphere and then extends the case to the flow into a tank 
of finite capacity. .\pplying the results to the case of a single cylinder four-stroke 
engine, it is concluded that the increase in volumetric efficiency becomes most 
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marked in the immediate neighbourhood of the first resonance region. ‘lhe 
extension to multi-cylinder in-line engines is broadly indicated and the application 
to a practical example will form the subject of a subsequent article. 


Piston Ring Coatings and Their Effect on Ring and Bore Wear. (M. M. 
Roensch, J.S.A.E., Vol. 46, No. 5, May, 1940, pp. 221-8.) (79/25 U.S..\.) 
Piston ring scuffing occurs most frequently during the break-in period and has 
been, for some time, a problem to both the automobile and ring producers. Ring 
coatings have been under development for several years and their general adop- 
tion by nearly all automobile companies indicates both the need for them and their 
effectiveness. The coatings fall into two genera! classes, chemical and metallic. 
The chemical are: Ferrox, an iron oxide; Granoseal, an iron-manganese 
phosphate ; Graphitox and Grafotox, a zinc-iron phosphate with colloidal graphite ; 
and Surfide, ferrous sulphide. The metallic coating is of electrolytically de- 
posited tin. 
Careful tests under accelerated wear or scuffing conditions on newly finished 
surfaces showed that untreated rings produced twice the wear that occurred on 
the coated rings when only the compression rings were coated. 


The Synthesis of Lubricating Oils by Condensation Reactions. Part Il. The 
Engine Testing of Synthetic Lubricants. (W. R. Wiggins, T. G. Hunter 
and A. W. Nash, J. Inst. Petrol, Vol. 26, No. 199, May, 1940, pp. 225-34.) 
(79/26 Great Britain.) 

The engine service characteristics of two synthetic lubricating oils were 
evaluated by engine tests. The oils were :— 

1. An oil made by condensation of chlorinated paraffin wax with benzene 
using an aluminium catalyst. 

2. An oil made by condensation of chlorinated parafin wax with benzene 
using an aluminium chloride catalyst. 

The service characteristics evaluated were engine wear, oil consumption, 
carbon deposits and condition of oil in the crankcase, bench tests being made in 
a four-cylinder water-cooled Morris 8 engine. From the point of view of wear 
and oil consumption, both synthetic oils were definitely superior to a standard 
commercial reference oil, oil 1 being superior to oil 2 in both respects. In the 
case of cylinder deposits both oils are inferior to the reference oil. The acidity, 
increase in carbon residue and increase in viscosity of all oils after use are very 
similar. 


Alternative Fuels for Motor Transport. (H. Latour, La Science et la Vie, No. 
276, June, 1940, pp. 574-593.) (79/27 France.) 

The commercial transport: engineer is mainly interested in those alternative 
fuels which require the minimum of alteration to his power plant. If the latter 
is of the spark ignition type, compressed coal gas forms the simplest solution. 
There is practically no alteration to the engine, the power output being, however, 
down by 25 per cent. (By raising the compression ratio and fitting a super- 
charger, this power drop can be made good, at the cost, however, of a certain 
amount of complication.) From the point of view of transport 1 cubic metre of 
coal gas (at N.T.P.) is roughly equivalent to 500 cc. of petrol (35 cubic foot 
= 1 pint). If the vehicle is therefore to go any distance, a considerable quantity 
of gas will have to be carried. The commercial pressure bottles are charged 
up to 200 atmospheres, contain about too cubic feet of gas and weigh about 
100 Ib. (i.e., 1 lb. per cubic foot of free gas). Recently pressure bottles made 
of light alloy reinforced with piano wire have been made, which weigh as little 
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as 1 lb. per 25 cubic feet of free gas. Such bottles are, however, not yet generally 
available and it is clear that the great weight of the commercial bottles render 
installation in a separate trailer necessary. (Liquid propane or butane gas pre- 
sents many advantages over coal gas for transport purposes. Unfortunately it 
is not available in sufficient quantities in either Great Britain or France.) Next 
to coal gas, producer gas (generally made from charcoal) forms a possible sub- 
stitute fuel and the author reviews several types of mobile producer plants which 
have been tried in France. Here again the general concensus of opinion favours 
the installation of the generator in a separate trailer. 


New Type of Petrol Storage Tank. (NV. Rubor, La Science et la Vie, No. 276, 
June, 1940, p. 634.) (79/28 Italy.) 

An Italian engineer (E. Miozzi) has devised a brick built storage tank in which 
the petrol is stored above the surface of the water. The amount of metal 
required in the construction is less than one-third that required in normal steel 
tanks and there is no possibility of any petrol being lost either by evaporation 
or leakage. In principle the storage tank consists of a U-tube, the two limbs 
of which are of very unequal dimensions. Petrol is introduced into the wider 
limb, the other limb being filled with water. The wider limb is surrounded by a 
water bath contained in a brick structure. The level of this bath is above the 
petrol level in the limb so that any leakage can only be in the form of water into 
the petrol and not vice-versa. Any water entering would pass through the stored 
petrol and be detected by a change of level in the narrow limb. 

It is stated that this method of storage has given excellent results. 


Research on Surface Finish. (Schlesinger, Mechanical World, 19/4/40, p. 354-) 
(79/29 Great Britain.) 

This continuation of the series on instruments for measuring surface finish gives 
an account of a Zeiss instrument, which consists of a microscope and a source 
of light set at right angles to one another. The image seen is a reflection from 
the surface of the work at right angles to the feed lines, and at 45° to the 
surface. The actual measurement depends on the adjustment of a micrometer 
screw, which moves a hair line from the crests to the roots of the surface. The 
series will be concluded in the next issue. Illustrated with one photograph and 
three diagrams. (Abstract supplied by Metropolitan Vickers Research Depart- 
ment. ) 


Ideal and Practical Navigation. (W. Immler, Luftwissen, Vol. 7, No. 1, Jan., 
1940, pp. 3-9-) (79/30 Germany.) 

Navigation is a form of applied geometry and position finding on the earth's 
surface can be carried out with extreme accuracy provided the necessary instru- 
ments are available and the conditions under which the observations are carried 
out are suitable. If the observer is stationed on the ground, the instruments can 
be protected from outside disturbances and conditions are practically ideal. As 
soon, however, as the observer is forced to take readings whilst he is in motion 
considerable sources of error may arise. On board ship the effects of motion 
can be allowed for to a considerable extent and the resultant navigation is still 
very accurate. In the case of aircraft, however, the observation platform under- 
goes continuous oscillations which affect both the magnetic compass and any 
artificial levelling device. On board ship it is possible to install gyro compasses 
which resist small disturbances and automatically return to the true north setting 
ina relatively short time. In aircraft, however, weight and space considerations 
necessitate much smal'er instruments which, moreover, are subject to consider- 
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ably greater disturbances than can arise on board ship. As a result blind flying 
by instruments may cause position errors of the order of 5-10 per cent. of the 
distance from the last fix, and if it were not for the help given by wireless, blind 
flying over considerable distances would be clearly impracticable. The best 
results are obtained if so-called ‘*‘ homing ’’ beams are available, spaced suffi- 
ciently close together so that the course setting is limited to ranges or the order 
of 500 km. over land. Such beams have the advantage that the accuracy of 
the fix increases as the objective is approached. 


Fairchild Solar Navigator. (Inter. Avia., No. 709, 7/5/40, p. 7-) (79/31 U.S.A.) 

The instrument consists of two principal parts, a sun compass head and a 
gyroscopically stabilised drift sight. By adjusting the compass head so that it 
points north (or south) in space and making a few other settings, all of which 
require but a few minutes, the instrument is ready for operation. To fly a per- 
fectly straight course the pilot has merely to maintain a zero indication on a 
small galvanometer type left-right indicator which is actuated through photo- 
electric cells in the compass head. The photographer periodically checks the 
drift sight to be certain that ground images are tracking parallel to the drift 
line on the instruments ground glass screen. In this way flight strips of 50 miles 
or longer may be flown perfectly straight regardless of wind changes, magnetic 
variations or other troublesome factors encountered in photographic flying.  Ex- 
treme accuracy in the overlap of photographs in a given strip is obtained with 
the instrument; the Navigator is also valuable as an aid in establishing a net 
work of triangulation over difficult terrain. 


A Study of Knocking in Otto Engines by Means of Electro-Acoustic Measuring 
Devices. (A. W. Schmidt and K. Generlich, Deuts. Kraftfahrtforsch., 
No. 33, 1939, 15 pp-) (79/32 Germany.) 

An electro-acoustic method for measuring the knock intensity is described, in 
which the noises received by the microphone are amplified and converted into 
optical signals by means of a Braun tube. The range of amplitudes obtained 
with these oscillograms covers all intensities of knock originated by the motor 
fuel. Since the apparatus is not in immediate communication with the combus- 
tion chamber, no drilling of bores in the cylinder head is necessary, and knock 
measurements can be made in any one of the cylinders of a multiple-cylinder 
engine with a single set-up. It has been found that individual differences in the 
fuel supply on the suction stroke, slight differences in the ignition timing and 
configuration of the cooling jacket around each cylinder account for individual 
differences in the octane number determined for the various cylinders. 


The Lagometer. (Bryan, Electrical Engineer. 24/5/40, pp. 76-7-) (79/33 Great 
Britain. ) 

The lagometer has been designed by Siemens Bros. and Co. for measuring time 
constants of relays. It is an instrument for measuring very short intervals of 
time, and is similar in principle to the millisecond meter, both depending on the 
rate of charge or discharge of a condenser. This instrument, however, measures 
voltage as against quantity of electricity, and permits the use of a null method. 
A robust volt meter may thus be incorporated in the instrument, which is a 
portable one. The standard design is used with a nominal voltage of 50 Vv. 
with a variation of 8 v. either way, and the instrument is calibrated in three 
ranges of milliseconds. Illustrated with two photographs and two diagrams. 
(Abstract supplied by Metropolitan Vickers Research Department.) 
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Instrument Landing System for Aeroplanes. (Jackson, Alford, Byrne and 
Fischer, Electrical Communication, .\pril, 1940, pp. 285-302.) (79/34 
Great Britain.) 

The preliminary section of the article deals with the development of instrument 
landing for aircraft. The remainder of the article discusses the Indianopolis 
instrument landing installation and suggests some sharper specifications than 
those of the Radio Technical Committee of Aeronautics. Four separate landing 
elements are advantageous, a localiser for lateral guidance, a glide path for 
descent, and two markers to indicate the progress along the path thus determined. 
It is claimed that the two-course localiser is the simplest form, and the importance 
of purity of polarisation is stressed. The ground and aeroplane transmitting and 
receiving instruments are described in detail. Illustrated with five diagrams and 
13 photographs. (Abstract supplied by Metropolitan Vickers Research Depart- 
ment.) 


Investigations of the Damage Lines in the Case of Light Metals. (G. Gurtler, 
Z. Metallk., Vol. 32, No. 2, Feb., 1940, pp. 21-30.) (79/35 Germany.) 

Increased attention has latterly been paid to the end of the Wohler curve 
corresponding to low numbers of load cycles, a region characterising the ‘* time ”’ 
strength of metals. The processes taking place in this region before fracture 
occurs, Which may either improve or decrease the ultimate fatigue strength, are 
of special interest. The curve limiting the region in which reduction of ultimate 
fatigue strength occurs before fracture is defined as the ‘‘ damage ’’ line 
(Schadenslinie). This curve has been investigated for an Al-Mg cast, and 
malleable alloy in various conditions by rotary bending tests. In the time 
strength region the damage line denotes the occurrence of cracks, noticeable in 
a decrease in impact strength, a reduction in alternating strength and an increase 
in bending deflection. Observation of the bending deflection curve provides a 
simple method for determining the damage line. 


For the following materials :—AI-Si- refined, cast, annealed, Al-Si-Mg cast 
tempered, Al-Cu-Mg and Mg-Al, the damage line joins the Wohler curve 
approximately in the region of 2c-30 million load cycles, while in the case of 
Al-Si- unrefined and refined in the cast state, and for homogenised cast Mg-Al 
it is still below the Wohler curve in the region of 1oo million load cycles. 
Examples show that heat treatment has a considerable effect on the position and 
shape of the Wohler and damage lines. For the purpose of observing bending 
deflection an automatic measuring apparatus has been designed, having a 
magnification of 3,200: this makes it possible to easily detect the appearance ot 
cracks in both plain and notched bars. 


The Cause of Welding Fissures in Aircraft Steels. (J. Muller, L.F.F., Vol. 17, 
No. 4, 20/4/40, pp. 97/105.) (79/36 Germany.) 

The fissures or cracks considered in this article occur between the weld proper 
and the underlying steel, the surface of the weld appearing perfectly sound. The 
trouble assumed rather alarming proportions in 1933, when German aircratt 
constructors adopted welding on a larger scale. Intensive investigations were 
at once undertaken covering not only the welding technique, but also design and 
materials. It was soon found that the principal reason for the cracks was an 
excessive sulphur content of the steel. This applies equally to plain carbon and 
alloy steels. The steels at present employed in Germany are prepared in electric 
furnaces and the chemical composition is very accurately controlled. As a result 
the product is free from accidental impurities and very homogeneous and can be 
welded without giving rise to any of the troubles mentioned above. 
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Effect of Fatigue on Impact Strength. (A. M. Portevin, Metal Progress, Vol. 
37, No. 5, May, 1940, pp. 563-564. Review of French Experiments.) 
(79/41 France.) 

In practice, two kinds of fracture are of special importance: Fatigue failures 
and brittle fractures. The former are generally characterised by a dull smooth 
surface, and resistance to fatigue is measured in lengthy and therefore expensive 
tests, during which the specimen is subjected to alternating stress cycles of known 
magnitude. Many attempts have been made to connect this endurance limit 
with the ultimate tensile strength and vield point of the material, which charac- 
teristics can be obtained in a few minutes. These attempts have not been success- 
ful, due no doubt to the fact that the material undergoes profound changes in the 
course of an extended series of load cycles. It appears at first sight that changes 
of this nature might develop brittleness by ‘‘ crystallisation of the metal ’’ and 
thus decrease impact strength, since impact fractures are generally coarsely 
crystalline. In order to settle this point, small impact specimens (7 x 7 mm. cross 
section, 55 mm. long and with a 2 mm. notch) were cut out of the root portion of 
fatigue test pieces of the rotary bending type. The following table shows that, 
contrary to expectation, the impact strength is not materially affected by fatigue 
in the case of an alloy steel of this type. C 0.25 to 0.30 per cent. Ni 4 per cent., 
Cr. 1.5 per cent., Mo o.5 per cent. 


No. of Stress section at Impact strength 

cycles endured. notch. (kg./mm.?), (kg./m. per mm.?). 
re) re) 10.0 
54-6 11.2 
16.8 x 10° 52-5 10.2 
6.0 10° 50.8 
50.8 11.2 
[255 50.8 
1.5 xX 10° 50.3 


Further experiments of steels of different composition treated in various ways 
are required before this conclusion can be accepted as being generally valid. 


Tools and Speeds for Machining Aluminum Alloys. (W. A. Dean, Metal Pro- 
gress, Vol. 37, No. 5, May, 1940, pp. 553-558.) (79/39 U.S.A.) 
Aluminum alloys can be classified under the following main headings : 
(a) Non-heat-treated casting alloys. 
(b) Heat-treated casting alloys. 
(c) Heat-treated wrought alloys. 
(d) Non-heat-treated wrought alloys. 

Members of each of the above classes can be further sub-divided into types 
(I, II, depending on whether the machining qualities are ‘* excellent,” 
‘* good ** or require special care. In a previous article by the same author 
(Metal Progress, Vol. 37, No. 2, Feb., 1940, pp. 169-173) about 4o commercial 
alloys in general use in the U.S.A. are listed in this manner. Type I alloys 
belonging to class (a) have the finest machining properties. No lubricant or 
cooling is required and relatively small cutting angles can be employed. Type I 
alloys necessitate large rake and clearance for successful machining, the metal 
chips being removed by shear rather than by tearing. In the case of heat- 
treated casting or wrought alloys of Type III] the tool wear may become exces- 
sive unless cemented carbide tips are used. Particulars as to requisite tool 
dimensions for turning, milling and planing are given (clearance, cutting angles 
and rake). 

The author also conside.s the operation of drilling, tapping and reaming. Data 
on cutting speeds are summarised in the following table :- 
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Plastic Yielding and Fatigue of Ductile Metals. (R. W. Bailey, Proc. Inst. 
Mech. Engs., May, 1940, pp. 101-7.) (79/37 Great Britain.) 

The author discusses methods of judging plastic yielding and fatigue of ductile 
metals, and indicates the need for a general criterion. This he proceeds to 
develop from a hypothesis of surface anisotropy of an otherwise isotropic material. 
The expressions obtained, when used with test results of direct and shear stress 
fatigue, enable limiting fatigue stresses of any combination of shear stress and 
direct stress in phase to be calculated. This in phase condition is taken as the 
most severe one, and the author comments on the influence of static shear stress 
on the maximum safe alternating direct stress. 

Illustrated with nine graphs and diagrams and one table. (.\bstract supplied 
by Metropolitan Vickers Research Department.) 


Fatigue Testing of Welded Joints. (Hruska, Iron Age, 16/5/40, pp. 33-7.) 
(79/38 Great Britain.) 

The author discusses the fatigue testing of welds with a view to more uniform 
testing and greater accuracy of interpolation. He puts forward suggestions for 
a testing machine which may be used for testing in both longitudinal and trans- 
verse directions, and he describes the cutting, position and finish of the test- 
piece. The machine is a modification of the cantilever type of apparatus, and is 
designed for flat specimens; great consistency of results is claimed. 

Illustrated with five photographs, four diagrams and three graphs. (Abstract 
supplied by Metropolitan Vickers Research Department.) 


Die Manufacture and Stretching Press for Aircraft Sheathing. (R. B. Gray, 
Metal Progress, Vol. 37, No. 5, May, 1940, pp. 559-501.) (79/40 U.S...) 
The Glenn L. Martin Co. have recently introduced two interesting devices for 
the production of aircraft sheathing. The first consists of an entirely novel 
stretching press fitted with two hydraulic cylinders placed beneath a_ platen 
between two rows of independent clamp jaws. The cylinders are attached to the 
platen in such a way that the latter moves vertically and an angular position 
may be obtained if required. ‘The sheet of metal to be stretched is placed over 
a former which in turn is resting on the platen, the sheet being held firmly in 
the rows of clamps placed on either side. As the platen moves up under hydraulic 
pressure, the sheet stretches until it follows the contours of the former or die, 
the reduction in thickness being usually of the order of 5-7 per cent. The form 
blocks used are made of wood covered with a very thin sheet of deep drawing 
body steel. Since, in the case of Dural, there is little or no spring back, the 
former can be made of the exact contour required. The press is mainly intended 
for the forming of large sheets such as skins and engine cowlings and much 
time is saved compared with the older method of bumping in a power hammer 
or forming under a drop hammer. Forming by stretching seems to be a happy 
medium between these slower operations and the high production methods used 
in the automobile industry requiring expensive dies and very powerful presses. 
In the latter case the die is usually of metal, and the second innovation intro- 
duced by Glenn L. Martin concerns a furnace for melting the zinc alloy of which 
the dies are usually made. The new furnace uses indirect heating by means of 
a lead bath which prevents pitting of the steel pots and produces a sounder die. 


The Influence of Curvature on the Buckling Characteristics of Structures. 
(Th. von Karman. J. Aeron. Sci., Vol. 7, No. 7, May, 1940, pp. 276-289.) 
(79/43 U.S...) 

The prediction of the failing load of a thin walled structure with either simple 
or double curvature forms one of the most difficult problems of applied elasticity. 

At the moment, theory has to be supplemented with empirical relations based on 


of 1 


| 
‘ 
‘ 
t 
t 
1 
n 
if 
A 
Ul 
= 


ABSTRACTS FROM THE SCIENTIFIC AND TECHNICAL PRESS. 17 


experiments and such a method of approach is always dangerous unless the 
designer has a clear physical picture of the problem. 

The author first demonstrates that whilst the load on thin walled structures with- 
out curvature increases after buckling, the opposite holds good if the structure is 
curved originally. In the latter case, therefore, we have two critical loads, the 


‘initial ’? or ‘‘ upper ’’ buckling load given by the classical theory and a 
“lower ’’ buckling load which is the minimum load required to keep the shell in 
a buckled shape with finite deformations. If the specimen is geometrically 


” 


perfect, buckling will start at the ‘* initial ’’ buckling load. As the deflection 
increases, the load diminishes. The elastic energy thus released will accelerate 
the buckling and the structure will finally oscillate (with heavy damping) about 
an equilibrium position corresponding to the ‘* minimum ”’ buckling load. Devia- 
tions from perfect geometrical shape will reduce the ‘* maximum ’’ load, but will 
generally have no great effect on the ‘‘ minimum ”” load. 

Besides the effect of initial deflection on the failing load of a thin shell the 
effects of vibrations occuring during the test must be considered. 


oe 


Tensile Testing of Steels with Duplex Microstructure. (H. Hongardy, Metal 
Progress, Vol. 37, No. 5, May, 1940, pp. 565-566. Review of German 
Experiments.) (79/42 Germany.) 

Variations in speed of the testing machine, within usual limits, have little or 
no effect on the results of the tension tests on plain carbon and alloy steels. The 
rate of loading has, however, an effect in the case of austenitic steels, especially 
if the latter lie in the transition range between austenitic and martensitic steels. 
As an example the following two steels are selected :— 


C. Mn. Cr: Ni. Structure. 
(1) 0.15 16 9.8 O77 Pure Austenite. 
(2) 0.12 9.8 16.8 ee 30 per cent. Ferrite. 


STEEL No. 1. 
RATE OF TESTING. 


f Elongation, 53 per cent. 


5 mm. per minute 
\ Reduction, in area, 47 per cent. 


fElongation, 43 per cent. 


go mm. 

- , \ Reduction in area, 63 per cent. 
26 mm. Yield strength, 42,500 lb./sq. in. 
5 | 


Ultimate tensile (140,000 Ib./sq. in. only slightly reduced with increase of speed). 
STEEL No. 2. 
RATE oF TESTING. 


{ Elongation, 41 per cent. 


5 mm. per minute 
’ P \ Reduction in area, 38 per cent. 


f Elongation, 45 per cent. 


iad \ Reduction in area, 55 per cent. 

5 mm. ek seat er Yield strength, 56,000 Ib./sq. in. 


Ultimate tensile reduced from 135,000 Ib./sq. in. to 118,000 Ib./sq. in. with 
increase of speed. 
These figures show that for alloy steels of this nature the speed of operation 
of the testing machine must be standardised. 
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Development and Production of the New Miniature Battery Tubes. (N. R. 
Smith and A. H. Schooley, R.C.A. Review, Vol. 4, No. 4, April, 1540, 
pp. 496-502.) (79/44 U.S.A.) 

A new line of miniature battery tubes, including a converter, a radio frequency 
amplifier, a diode-pentode and a power output pentode has been made available. 
These new tubes are designed to operate efficiently on a 45-volt ‘* B”’ supply 
with the filament operating directly from a single dry cell. The tubes are about 
two inches long and less than three-quarters of an inch in diameter. 

A feature of this new line of tubes is a decrease in size without an increase in 
cost. This is accomplished by using a simplified envelope design which in the 
majority of cases permits standard size electrodes to be assembled using conven- 
tional manufacturing procedure. .\ new button stem in which the external leads 
serve as base connections contributes materially to the reduction in tube 
dimensions. 

The small size and efficient operating characteristics of the new miniature tubes 
make them especially applicable to compact communication equipment as well as 
portable broadcast receivers. Also they may find application in’ special fields 
and such as hearing aids, meteorological service, or other places where size and 
weight are a consideration. 


Preliminary Investigation of the Effects of Wave Polarisation and Site Deter- 
mination with the Portable Uitra-High-Frequency Visual Radio Range. 
(J. M. Lee and C. H. Jackson, Civil Aeronautics Authority, Report No. 9, 
Feb., 1940.) (79/45 U.S.A.) 

This report describes an investigation made to determine the effects of hori- 
zontal and vertical polarisation on ultra-high-frequency radio range transmission, 
and to establish general site requirements for the installation of this equipment. 
Particular attention is devoted to the effects of polarisation on the multiple course 
phenomenon. A description of the portable equipment used in the investigation 
is included. Copies of actual recordings taken during tests with transmission 
both from an open field and immediately adjacent to sources of reflection are also 
included in the report. It is concluded that site requirements are much less severe 
with horizontal polarisation than with vertically polarised transmission. 


The Use of Hydraulic Power. (Yown, Proc. Inst. Mech. Engs., May, 1940, 
pp. 129-41.) (79/46 Great Britain.) 

In the course of this paper the author reviews developments in the utilisation 
of hydraulic power in machine and engine work. Synthetic plastics have opened 
a new field for the hydraulic press and hydraulic power is suited to the rapid 
production of dies for pressed work. Hydraulic power is finding increased 
application in automobile work for automatic gear changing, improved braking, 
lifting equipment and shock absorbing apparatus. in aeroplane work the relia- 
bility of hydraulic actuation has resulted in its application to a large amount of 
control gear. For the control of certain types of machine tools, textile 
machinery and ships’ machinery, hydraulic power presents many advantages. 

Illustrated with 12 diagrams. (Abstract supplied by Metropolitan Vickers 
Research Department. ) 


Intense Combination—Tones Produced by the Flutter of an Airserew. (J. 
Obata and Others, Aer. Res. Inst., Tokyo, Rept. No. 187, Jan., 1940.) 
(79/47 Japan.) 

The flutter of an airscrew is accompanied by a sudden and remarkable increase 
in the sound emitted In addition to the sound of rotation and torsional vibra- 
tion, combination tones arise which, moreover, are of special interest since they 
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actually exist in the highly disturbed air and are not, as is usually the case, 
produced subjectively in the ear of the observer. 

The light alloy airscrew used in these experiments was approximately 3m. 
diameter and driven by an clectric motor. The microphone (ribbon or velocity 
type) was placed at a distance of about 25 m. from the centre of the screw at 
po° to the (theoretical) direction of travel of the screw and 1.7 m. above the 
ground. Frequency analysis was carried out by the usual methods. For the 
relatively thick blades utilised in the present experiments, the flutter is mainly 
due to torsional vibrations of the propeller (frequencies 315 and 575 vibra- 
tions sec.) together with combinational tones produced by interaction with the fe 
sound of rotation, Under flutter conditions, the blade edge underwent displace- 
ments of the order of 1-2 cm. and the noise is stated to ** baffle all attempts at 
description.’ 
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LIST OF SELECTED TRANSLATIONS. 


Notk.—Applications tor the loan of copies of translations mentioned below 
should be addressed to the Secretary (R.T.P.), Ministry of Aireraft Production, 
Harrogate, Yorkshire, and copies will be loaned as’ far as availability of stocks 
permits. Suggestions concerning new translations will be considered in relation 
to general interest and facilities available. 

Lists of selected translations have appeared in this publication since September, 
1938. 

MISCELLANEOUS. 
PRANSLATION NUMBER 
AND AUTHOR. TITLE AND JOURNAL, 


1023 Richter, W. Flight) Path ard Control during Longitudinal 
Motion of an Aireraft. (Ing. Archiv., Vol. II, 
No. 1, Feb., 1940, pp. 24-36.) 


1034 Theile, U. ... Wireless Altimeters.  (L.F.F., Vol. 16, No. 6, 
20/6/39, PP- 339-47-) 
1035 Streltsov, V. ... Effect of Acceleration on the Human Organism. 


(Aeroplane, U.S.S.R., No. to, October, 1938, 
pp. 28-31.) 


MATERIALS AND ELASTICITY. 


1024 Esch, W. . A New Test Method for Hardened Phenol-Formal- 
Nitsche, R. ... dehyde Pressed Plastics for the Purpose af 

Analysis and Determination of Structure. (Pub- 
lished by the Staatlichen Material prufungsamt 
Berlin-Dahlem.) 

posi, “Gicala, P. The Stressing of Two-Spar Wing fitted with a 
Shear-Resisting Coverg.  (L’Aerotecnica, Vol. 
19, No. 1, Jan., 1940, pp. 3-26.) 

1032) Marashini, G. The Shear Stress in a Hollow Section fitted with 
Arbitrary Stiffeners, with Special Application to 
Wing Structures. (L’Aerotecnica, Vol. 1g, No. 
1, Jan., 1940, pp. 33-46.) 
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The Mathematics of the Balloon Barrage. (Engineer, Vol. 169, No. 4,406, 
21/6/40, pp. 549-551.) (80/1 Great Britain.) 

Suppose # balloons flying at the same height are distributed round the circum- 
ference of a circle of radius r and S=span of attacking aircraft. Each wire 
being equivalent to a path obstruction of 2S, the total obstructed path=2Sn. 
Assuming further that the aircraft approaches at right angles to the line joining 
adjacent wires, the unobstructed path=27r—2Sn. The degree ot protection 
afforded to the area inside the circle 

For medium bombers S can be taken=50 feet. Assume p=4, é.c., out of 
three aircraft attempting penetration, two succeed and one fails. Substituting 
in (i) we obtain 2z7r n= 300 feet =average distance between balloons, whatever 
radius of circle. The chance of a safe return of the aircraft (double penetration 
of barrage) is given by 1/ {p(p+2)} and with p=4, this reduces to 4/5. 
Thus out of nine aircraft approaching the barrage, three will be brought down 
on entering and two on leaving the protected circle, the remaining four escaping 
unhurt. 

For a given number of balloons, it does not pay to have an outer ring sur- 
rounding the target ring proper. If, however, the target does not require 
uniform protection all over, some of the balloons can be concentrated with 
advantage on an inner ring surrounding the most vulnerable part. Thus 12 
rings of balloons each giving by itself a degree of protection p=), (distance 
apart 1,700 feet) would give, taken together, a one to one protection to the 
innermost ring, (.e., out of four machines attacking, three would probably be 
brought down either while entering or escaping from the barrage. 


Theoretical Internal Ballistics. (R. Winter, Mémorial de l’Artillerie Francaise, 
Vol. 18, Part 4, 1939, pp. 775-862. Available as R.D. Trans. 895.) 
(80/2 France.) 

During 1938-9, Winter gave a course of lectures on ballistics at the Schooi 
of Naval Artillery covering the following aspects of the subject 
1. Theoretical internal ballistics. 
2. Application of theory and methods of numerical calculation. 


3. Measuring instruments. 
4. Applied ballistics. 


al 
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Part 1 of this course was divided into four sections dealing respectively wih 
(a) Physical and thermodynamical foundation of equations. 
(b) The theory of ballistic similarity. 
(c) Charbonnier-Surgot theory. 
(d) Historical review and present position of the problems. 

The present article deals with section («) of Part 1 of the course only, but it 
is hoped to publish sections (1), (¢) and (d) subsequently. The treatment follows 
the usual lines and does not depart materially from that adopted by the standard 
text book of Cranz (Vol. 2). 

The following are some of the main points covered :— 

1. Energy equation, including motion of gases. 

2. Characteristics of standard explosives. 

3. Mechanism of combustion, 

4. Closed vessel experiments. 

5. Relationship between percentage of charge burnt and pressure realised. 
6. Charbonnier equation for rate of burning. 


Light Alloy Visors. (Light Metals, Vol. 3, No. 30, July, 1ggo, p. 173.) (803 
Great Britain.) 


The visor, which consists of a perforated shect of duralumin attached to a 
steel helmet, is equipped with a spring device which enables it to be kept within 
the helmet and to be lowered with ease when required. 

In tests with a r2-bore shot gun, it was found that no penetration occurred at 
distances of 30 yards, whereas the unprotected eye would be destroyed at twice 
this distance. 

Between tgtg and 1gt8 approximately 2,000 men were blinded in’ both eyes 
and 40,000 in one. 


Fuses for Shells. Kuhlenkamp, Z.V.D.1., Vol. 84, No. 18, 
4/5/40, pp. 301-305.) (80,4 Germany.) 


Anti-aircraft shells are fitted either with time or impact fuses. Time fuses 
may be either of the chemical or mechanical type. The chemical fuses are cheap 
to manufacture, but not very consistent in their behaviour, since the time of 
burning of the fuse depends on the temperature and pressure of the surrounding 
air as well as on the angular rotation of the shell. Moreover, the fuse deteriorates 
quickly on storage, and if the fuse has once been ** set’? it: is impossible to 
reset it to give a longer time of burning. 

kor this reason, mechanical fuses (operated by clockwork) have come into 
general use and the author describes typical types (Swiss ** Tavaro *’ fuse used 
in France and the German Krupp-Thiclen and Junghans fuses). Sueh mechanical 
fuses present interesting engineering problems. Not only must the mechanism 
measure time intervals up to 30 seconds with an accuracy of 1/10 sec., 
but it is subject to very high linear (27,000 g. maximum!) and angular 
acceleration (mean value 150,000 radian/sec.*) while passing through the gun 
barrel. In addition, the fuse must be fitted with a number of safety devices 
preventing premature explosion (either in the barrel or in the early stages ol 
flight or when accidentally dropped). : 

Of the three types described, the Junghans is the simplest: since the clockwork 
is operated by centrifugal action and no springs are required. Since, however, 
the centrifugal action decreases with time (slowing up of spin of shell) certain 
compensating devices are required in this design. 

Whilst time fuses automatically explode after a certain interval, contact [uses 
only operate when they strike the target. In case of a miss, however, the 
projectile should explode on its down paths to prevent possible danger when 
striking the ground. .\ chemical time fuse is therefore fitted in addition to the 
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main (use, but since very accurate timing is not essential, the problem is very 
much simplified. 

The Bofors impact fuse is described and certain modifications introduced in 
Germany are briefly referred to. 

A bibliography (eight references) concludes the article, which is illustrated with 
1o diagrams. 


Explosion Waves and Shock Waves VI. The Disturbance Produced by Bursting 
Diaphragms with Compressed Air (digest). (W. Payman and W. C. F. 
Shepherd, Proc. Roy. Soc., Vol. 175, No. 962, 12/6/40, pp. S 27-8.) 
(80/5 Great Britain.) 

Experimental verification of the theoretical relationships governing the motion 
of shock waves has been derived from an investigation into the development of 
the disturbance set up in a uniform tube when a body of compressed gas, confined 
at one end by means of a copper diaphragm, is released by rupture of the 
diaphragm. ‘The wave-speed camera has been used to obtain continuous Schlieren 
records of the passage of these effects along the tube and to analyse their pro- 
pertics under a variety of experimental conditions, the main variations being 
those caused by the use of different thicknesses of diaphragm, different lengths 
of compression and expansion chambers, and of different gases in these chambers. 


Some Expertmental Results of Aerofoil Tests in the Guidonia Supersonic Wind 
Tunnel. (A. Ferri, Atti di Guidonia, No. 17, 20/9/39.) (80/6 Italy.) 

The object of the tests was to provide some experimental check of the aero- 
dynamic theories relative to the supersonic field of velocities. The aerofoiis 
to be tested were therefore chosen so as to allow a straightforward theoretical 
calculation of their characteristics ; their profiles are built up of circular segments. 
Four different profiles (G.U. 2, 3, 4 and 5) were chosen and on all of them 
force measurements were taken; on two of them (G.U. 2 and 3) the pressure 
distribution was measured and optical flow investigations were also made. The 
pressure distribution curves were found most useful in that they explained the 
discrepancy between theory and experiment. All tests were carried out at two 
Mach Nos. 1.85 and 2.13. 

Curves of Cy, Cy, and Cy, against incidence are given for both Mach numbers 
for all the profiles tested. The pressure distribution curves have been plotted 
for a wide range of incidences, and the theoretical curves are given for comparison. 

Whereas the occurrence of shock at and around the leading edge is in fait 
agreement with theory, the discrepancy between theoretical and experimental 
pressure distribution is very great for the rear portions of the profile. 

The author’s experiments indicate that in the supersonic field of velocities the 
boundary layer plays a very important part and that theories neglecting viscosity 
cannot explain the actual phenomena. 


The Guidonia Aerodynamic Laboratory. (A. Eula, Atti di Guidonia, No. een 
20/7/39-) (80/7 Italy.) 

The laboratory is equipped with four 6.6 ft. single return open jet wind tunnels, 
all of identical design, intended more especially for routine tests. Each is 
equipped with a single fan, driven by a 330 kw. D.C. motor. The maximum 
speed is 229 ft./s. The same building houses a vertical tunnel for spinning tests, 
with a wind speed of 98 ft./s., and also several smaller tunnels, one of which is 
a high speed one, driven by a 180 h.p. motor. Intended mainly for research 
work, a high speed (328 ft./s.) 9.8 ft. double return, open jet tunnel is housed 
ina separate building and is driven by a 1,550 kw. D.C. motor. Another building 
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houses the supersonic tunnel, which is described in another report. The criterions 
which prompted the choice of the various types of wind tunnel are outlined. 

The D.C. current for the driving motors is obtained by means of a C./!).C, 
transformer groups. The electric layout is described in detail, as also the 
various workshops and offices attached to the laboratory. 


The Guidonia Supersonic Wind Tunnel. (A. Ferri, Atti di Guidonia, No. Is, 
20/8/39.) (80/8 Italy.) 

The tunnel is of the closed circuit variable density single return type, fitted 
with guide vanes at the corners. The circuit consists of (1) a 13-stage axial 
compressor delivering 1,588 [t.*/sec.; (2) a 4-stage water refrigerator for cooling 
the air at the compressor exit; (3) a test section; (4) a return channel. The 
compressor is driven through a step-up gearing from a 2,820 h.p. D.C. motor, 
the current being supplied by an A.C./D.C. transformer group. Upstream of 
the test section, a by-pass is provided, which allows for adjustment of the 
quantity of air lowing through the test section, independently of the compressor. 
By means of an ejector device at the valve outlet it is possible to increase the 
pressure drop across the test chamber in order to attain even greater speeds. 
An electrically driven air pump is connected to the tunnel circuit, enabling the 
air pressure in the interior to be varied within the range of o.1 at (absolute) 
to 4 ata. Thus the tunnel can either be exhausted for the attainment of higher 
speeds or it can be put under pressure to increase the Reynolds number when 
working at the lower speeds. The operation of the plant is made practically fool- 
proof by the provision of an elaborate system of relays and locking devices 
controlling oil circulation, water circulation and starter rheostat for the \.C. 
motor. To avoid any possible vibration of the measuring instruments during 
tests, the foundations of the rotating machines and of the tunnel are separate 
from those of the walls of the building and of the control board. In addition, 
a further precaution has been taken, by providing the floor with a special anti- 
vibrating beam, set at right angles to the tunnel, close to the test section, where 
the measuring instruments are normally placed. 


Measurements and Analysis of the Motion of a Canard Aeroplane Medel in Gusts. 
(P.-Donely, HH. B. Prerce and P. W. Pepoon, N.A.C.A. Tech. Note 
No. 758, April, 1940.) (80/9 U.S..\.) 

model (weighing 1.3 Ib.) of a hypothetical canard aeroplane (weight 
13,050 Ib.) which was designed to be of the same size and general aerodynamic 
characteristics as a Boeing B-247 aeroplane, was tested in the N.A.C..A. gust 
tunnel at one wing loading, one forward speed, one gust velocity, and _ three 
gust gradients. The purpose of these tests was to determine the reactions of 
the model and to compare them with the results of unpublished tests on an 
equivalent model of the Boeing B-247 aeroplane. 

It appears that the resultant acceleration increment for the canard model was 
much higher than that for the Boeing B-247 model. The analysis indicated, 
however, that the stabiliser loads on the canard model accounted for the difference 
so that the aerodynamic loads on the wings of the two models were approximately 
equal. Thus, although the acceleration increment and the stabiliser load on the 
canard model are higher than those on the corresponding conventional arrange- 
ment, the net wing load on the canard model appears to be smaller by virtue of 
the greater inertia load acting to oppose the aerodynamic load. 


A Full-Scale Investigation of the Effect of Several Factors on the Shimmy of 


Castering Wheels. (WW. B. Howard, Jr., N.A.C.A. Tech. Note No. 760, 
April, 1940.) (80/10 U.S.A.) 


A full-scale investigation has been conducted to determine the effect of various 
factors on the shimmy of castering wheels. The factors considered were the 
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geometric arrangement, the tyre types, the variations of load, the spindle moment 
of inertia, and the tyre inflation. A comparison of the results of the present 
investigation with those calculated from existing theory was made. The 
constants needed in the calculations to determine the damping required for a 
castering wheel were measured. 

The results indicate that solid friction appears to be impracticable as the sole 
damping agent for castering nose wheels on large aeroplanes. Also it was con- 
cluded that the existing theory is adequate for calculating the damping required 
to prevent shimmy. ‘The caster angle and the spindle moment of inertia were 
found to influence the solid friction required to prevent shimmy. The effect of 
variations in the type and the pressure of the tyre was insignificant. 


Stability of Castering Wheels for Aircraft Landing Gears. (A. Kantrowitz, 
N.A.C.A. Report No. 686, 1940.) (80/11 U.S.A.) 

A theoretical study has been made of the shimmy of castering wheels. The 
theory is based on the discovery of a phenomenon called kinematic shimmy. 
Experimental checks, use being made of a model having low pressure tyres, 
are reported and the applicability of the results to full scale is discussed. 
Theoretical methods of estimating the spindle viscous damping and the spindle 
solid friction necessary to avoid shimmy are given. .\ new method of avoiding 
shimmy—lateral freedom—is introduced. 


The Stressing of Girder Fuselages. (C. Riparbelli, Atti di Guidonia, No. 5, 
15/4/39.) (80/12 Italy.) 

Various practical methods of stressing fuselages of the girder type are 
described, with a view to providing the designer with rapid means of calculation. 
The advantages of stressed skin versus steel tubing construction for fuselages 
are discussed and it is concluded that the steel tubing type is not likely to be 
superseded in the near future, the stressed skin offering advantages only for 
mass production, and for fuselages with only a few openings for cockpits, turrets. 
etc. 

The loads imposed on the fuselage, namely, (1) bending load in the vertical 
plane, (2) bending load in the horizontal plane, (3) torsional load, are analysed. 
Stressing the fuselage for the first two types of load is relatively easy, and is 
usually done by means of force polygons, assuming the struts to be hinged at their 
extremities. A procedure for the determination of distribution of load between 
the faces of the girder structure is outlined. The torsional stressing, however, 
although not difficult in itself, can be very tedious, because, owing to the diagonal 
bracings, the problem is usually statically redundant. 

Three methods of torsional stressing are described. The first method, well 
known, is an accurate one, and is based on the principle of minimum work of 
deformation. However, the calculations are so involved, that in practice it can 
only be used for the final check up after the dimensions have been determined 
by other means. The second method given is approximate, but much more 
rapid. It reduces the redundant system to one which is statically determined. 
This method is named ‘* isostatic,’? and it derives from the author’s suggestion 
to stress the fuselage by the same criterion on which are based the Bredt equa- 
tions for the torsional stressing of thin-walled hollow cylinders, and is, therefore, 
based on the same assumptions as those on which Bredt’s theory is founded. 
The last method, also approximate, treats the structure as redundant, but is 
also relatively rapid; the fuselage is split into sections, each of which is separately 
stressed under the assumption that the boundary conditions are such as to hold 
it in equilibrium. This method is also advisable as a check for the sections 
adjoining the wing and tail unit, when the ‘* isostatic ’? method has been used. 
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The Vertical Wind Tunnel for Spinning Tests. (A. Vannucci and V. Ciampoiini, 
Atti di Guidonia, No. 23, 10/3/40.) (80/13 Italy.) 

The tunnel is of the single return type, with a circular test section of 9.5 ft. 
diameter. Eight sets of guide blades are fitted at different points in the circuit, 
their position having been determined experimentally so as to give a unilorm 
flow in the test section. The wooden fan-propeller has six blades and is followed 
downstream by a six-bladed stator. The propeller shaft runs horizontal), in 
the upper section of the tunnel circuit, the D.C. driving motor of 150 h.p. being 
mounted on a_ bracket outside. Current is supplied by a Ward-Leonard 
A.C./D.C. transformer group, to which a field dynamo for both the D.C. motor 
and generator is coupled. The ratio of kinetic energy in the stream to the 
power output of the motor is 1.74 and the maximum wind velocity 112 ft./s. The 
turbulence in the stream is 180,000 (=f, at which 1o in. sphere has a drag 
coefficient of 0.15). 

After various devices had been tried the models are now launched by hand. 
A brief review of the methods of manufacture used in the models is followed by 
a description of the balancing procedure and of the methods used to determine 
and adjust the moments of inertia so as to achieve dynamic similarity. 

Two types of routine tests are carried out at present; for the study of the 
steady spin, and for that of the behaviour at recovery. In the former tests, a 
cinematograph film, on which a time base is also recorded, is exposed at the 
rate of 40 to 60 frames per second, for a duration of 3c” to 60". The rate of 
spin, its radius and the inclination of the longitudinal axis of the model are 
deduced from these records. ‘The second type of tests is merely qualitative; 
the character of the recovery is noted and the number of turns made by the 
model after setting the recovery controls (by clockwork) are noted. 

In order to study the unsteady conditions preceding the spin more fully, an 
experimental technique has been developed for launching the model in free air 
from a considerable altitude (1,000-1,300 feet) by means of a kite balloon. 

The controls in the aircraft model are moved by means of clockwork according 
to any predetermined law. A parachute is released as the model approaches the 
ground in order to prevent accidental damage. 


Friction and Temperature as Criteria for Safe Operation of Journal Bearings. 
(S. A. McKee, Bur. Stan. J. Res., Vol. 24, No. 5, May, 1940, pp. 491-508.) 
(80/14 U.S.A.) 

This paper describes a method for the application of friction and heat dissipa- 
tion data to the determination of the load-carrying capacity of a journal bearing 
when operating with a lubricant of known characteristics. This method depends 
upon two considerations: First, that the bearing shall operate in the region of 
stable lubrication; and second, that the operating temperature shall not exceed 
some limiting value. 

The relationship between the thermodynamic and hydrodynamic factors  per- 
taining to journal bearing lubrication is given by an equation for thermal equili- 
brium. From this relation, pressure speed curves representing the limits for 
safe operation for a given bearing with a given lubricant are obtained by con- 
sideration of permissible values for temperature rise and the operating variable 
ZN /P, where Z is the viscosity of the oil, N the speed of the journal, and P the 
bearing pressure. 

An example of the application of this method is given, using friction and heat 
dissipation data obtained experimentally in laboratory apparatus with bearings 
and lubricant typical of some automotive installations. 


Mechanically Driven Superchargers. (R. S. Buck, J. Aeron. Sci., Vol. 7, No. 8, 
June, 1940, pp. 334-9.) (80/15 U.S.A.) 

There are two major problems involved in the development of mechanically 

driven superchargers ; first, the problem of building a machine which will be as 
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efficient as possible, and second, the problem of making this machine fit the 
operating characteristics of the engine. 

The design of a supercharger requires a thorough knowledge of what happens 
in each part of the supercharger itself, and this knowledge can be obtained only 
bv test. 

“Supercharging development is handicapped by a general lack of information 
regarding the characteristics of internal combustion engines when operating at 
high altitude. 

Although superchargers can be developed by building and testing the completed 
machine on the bench and then on the engine, it is a slow, crude and wasteful 
method. There is a vital and urgent need, if the supercharger is to be used to 
its utmost, for a major research problem. 


A Property of the Crank, Connecting-rod and Piston Mechanism and its Applica- 
tions to the Master- and Articulated-rod Mechanism. (1. Croceo, Atti di 
Guidonia, No. 4, 1/4/39.) (80/10 Italy.) 

In a crank, connecting-rod and piston mechanism, the motion of any point of 

the connecting-rod can be regarded as the resultant of two superimposed motions : 

The first is a simple rotary one around the axis of the crank, having always the 

same angular velocity as the latter; the second is a translational motion along a 

fixed straight line and is similar to the motion of the piston on its path, the axis 

of the crank being centre of similarity. Application of this property enables the x 
author to deduce some simple graphic methods for the determination of both 
velocity and acceleration. 

In the case of the master and articulated-rod mechanism, the motion of the 
piston belonging to the articulated rod can be regarded as resulting from the 
motions of two ordinary connecting-rod and crank mechanisms, the pistons of 
which move on the same path and the cranks of which are rigidly connected to 
the crank of the given mechanism, with which they rotate. One of the motions 
is in phase with that of the given mechanism, whereas the other is not, its 
crank being retarded relatively to the given one, by a fixed angle. This last 
quantity, the crank throws of the two mechanisms and the length of their con- 
necting rods are obtained by simple geometrical constructions or from elementary 
equations, by calculation. 


The Influence of Crystal Size on the Wear Properties of a High-Load Bearing 
Metal. (Jj. R. Connelly, Trans. A.S.M.E., Vol. 62, No. 4, May, 1940, 
pp. 309-18.) (80/17 U.S.A.) 

A specimen of bearing material has one side machined to a plane surface. A 
constant holding force, hereafter referred to as the load, presses the machined 
surface tangent to a rotating steel cylinder, submerged in a bath of lubricant. 
For these tests the force was obtained by gravity. The specimen, which can 
move only in a direction normal to the machined surface, wears a cylindrical 
groove and the contact changes from line to a progressively larger area. This 
wearing away continues until equilibrium conditions are established between the 
forces causing wear and the forces resisting wear. The load divided by the 
projected area at any instant is referred to as the pressure, and the pressure 
existing at equilibrium is called the final or ultimate bearing pressure or equili- 
brium pressure. Rate of wear is designated as volume of bearing material 
removed per length of travel of a point on the surface of the cylinder. hi 


CONCLUSIONS. 

The results are evidence that, for the bearing metal tested, (a) crystalline 
structure is a factor and crystal size an important variable in thin-film lubrication, 
(b) rate of wear and equilibrium pressure are related, and (c) pressures at 
beginning and end of lubricated wear are related. The method of investigation 
used is a way of determining quantitative values of rate of wear, equilibrium 
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pressure, and the pressure at the borderline condition between unlubricated \ear 
and lubricated wear. Other things being equal, a very small crystal size vives 
optimum values of rate of wear and equilibrium pressure. 

Bearings that are poured in place, such as large pillow-block bearings, save 
crystal sizes in the range where the rate of wear and equilibrium pressure are 
decidedly not optimum. In the future, such large bearings could be better 
designed to make use of some type of insert that could be cooled rapidly upon 
pouring. 


The Friction of Lubricated Metals. (F. P. Bowden and L. Leben, Phil. Trans, 
Roy. Soc., Vol. 239, No. 799, 27/6/40, pp. 1-27.) (80/18 Great Britain.) 

An analysis has been made of the kinetic friction between metals sliding under 
conditions of boundary lubrication. With mineral oils and many other lubricants 
an intermittent clutching and breaking away of the surfaces still occurs through 
the oil film. The friction, the surface temperature and the area of contact all 
show violent fluctuations and the behaviour may be essentially the same as with 
unlubricated metals. Certain substances, however, are able to prevent. this 
stick-slip motion and allow continuous sliding to take place. With short- 
chain fatty acids, for example, the motion is ‘‘ stick-slip,’? but when the chain 
reaches a certain length continuous sliding occurs. Alcohols and saturated hydro- 
carbons of the same, or longer, chain length do not cause continuous sliding. 
Even with the best lubricant the film breaks down to some extent during sliding 
and some wear of the surfaces takes place. The metal is torn to a depth which 
is large compared with the dimensions of a molecule. The frictional force 
between lubricated metals must therefore be greatly influenced by the bulk pro- 
perties of the metals concerned. 


Prospects of Fuels of Higher Octane Number in the Transport Field. (W. H. 
Hubner, J. \eron. Sci., Vol. 7, No. 8, June, 1940, pp. 319-332. With 
discussion.) (80/19 U.S.A.) 

A\ few years ago, 80-83 petrol was standard for American air lines. Then came 
87 and at the moment go octane seems to be the most popular grade. The next 
logical step appears to be the general adoption of g5 octane fuel. The exact 
make up of such a tuel will depend on the individual refiner, but it will in general 
consist of a base straight run or catalytically cracked fuel, a high octane blending 
agent or mixture of agents and tetra ethyl lead in amounts specified by the 
engine manufacturers. Since the blending agents are the most expensive con- 
stituents, it is probable that the maximum percentage of base gasoline will be 
used, the addition of tetra ethyl lead being limited to about 4 c.c. per gallon. 
The principal source of base spirit are the following :— 

(a) Straight run, ?.e., obtained from crude oil by simple distillation. 

(b) Natural petrol, extracted from oil well or casing head gas. 

(c) Catalytically cracked or reformed petrol. This represents the most 
important source of base spirit for aviation fvels at the moment. 

(/) Hydrogenated petrol, just entering on a commercial scale. 

The most commonly used blending spirits are iso-octane and alkylates. 
(Isopentane and in some cases aromatics are employed as alternatives. ) 

Considerable space is given by the author to the consideration of so-called 
safety or high flash point fuels. Such fuels can be of either the aromatic or 
paraffinic type. Octane ratings of the order of 100 can be obtained (with the 
usual 4 c.c. of lead per gallon) and it is claimed that the cost of such a fuel 
would be comparable with standard volatile spirit of equivalent octane rating. 
The power output is the same, using pump injection in both cases. 

The oil refiners of the United States have sufficient capacity to produce more 
95-100 octane fuel (volatile type) than corresponds to the total aviation require- 
ments, both military and civil. 


x ¥ 
( 
‘ 
oes 


ur 


st 


ABSTRACTS FROM THE SCIENTIFIC AND TECHNICAL PRESS. 29 


High flash fuel is available in much smaller amounts, but supplies are adequate 
for poneer work and substantial quantities could be produced if needed. 

The main reason against the more general adoption of 100 octane fuel (apart 
from military use) is one of cost. At the moment the difference in cost between 
87 and 100 octane is about 8-g cents per gallon. ‘The benefit to the air line opera- 
tor (speed, increased range or load capacity) are estimated to be of the order 
of 6-7 cents per gallon (half cent per octane number). At the present moment, 
therefore, the higher octane fuel just fails to be an economic proposition. 

With increased usage (including motor transport) it appears reasonably certain 
that the price handicap can be made to disappear. This will happen all the 
more readily the sooner fuel specifications are relaxed. These specifications are 
considered unduly stringent by the author. 

An interesting discussion concludes the paper. 


Boundary Film Investigations (with Discussion). (S. J. Needs, Trans. A.S.M.E., 
Vol. 62, No. 4, May, 1940. pp. 331-45.) (80/20 U.S.A.) 

When two optically smooth plane steel surfaces are brought together in the 
presence of oil in such manner that the formation of a parallel film is possible, 
the distance between the surfaces will reach some definite minimum value 
depending upon the viscosity of the oil and the external force acting upon the 
surfaces. At room temperature, with surfaces = in. diam., this minimum film 
thickness varies from about 30 (10)~® in. with olive oil to about 6o (10)>® in. with 
a heavy cylinder oil. The minimum film thickness is not greatly changed by loads 
up to 8co Ib. per sq. in. of surface area. 

The nature of this separating film is not known, but experimental evidence 
indicates that the proximity of the metal surfaces has a profound influence upon 
the forces normally acting between the molecules of the liquid. This gives the 
film a high degree of mechanical stability, as evidenced by its ability to support 
considerable load without radial flow. The film also assumes the curious pro- 
perty of directional rigidity which seems to depend upon the direction, rate, and 
duration of shear. 


The Ignition Quality of Brown Coal Tar Oils for Diesel Engines. E. 
Heinze, Z.D.V.I., Vol. 84, No. 21, 25/5/40, pp. 363-364.) (8ce/21 
Germany.) 

The ignition quality of Diesel fuels is stated by the author to be of outstanding 
importance for the engine rating of these fuels. This ignition quality is measured 
by the cetene or cetene number. Heinze and Marder use physical constants, such 
as boiling range and specific gravity or parachor (¢/(o0)/qM > where o=surface 
tension, q=density and \=molecular weight}. With constant boiling range the 
cetene number increases linearly with the parachor. 

Heinze and Schneider investigated the extent to which the ignition properties 
and yields of Diesel fuels, obtained by the distillation of brown coal tar, can be 
improved by varying the distillation pressure and found that :— 

1. By distilling tar oil in vacuo (20 mm. Hg.) the density and boiling range 
increase with increasing temperature of distillation. The ignition quality also 
increases. 

2. By distilling at atmospheric pressure the average cetene number increases 
by about 7 units owing to partial cracking of the higher paraffinic hydrocarbons. 
The resulting hydrocarbons of lower molecular weight decrease the density of 
the higher fractions. 

3. By distilling at excess pressures of the order of 1 to 3 atm. the high-boiling 
paratlinic tar fractions (useless as Diesel fuels) are cracked. The yield and igni- 
tion quality are increased thereby. 
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4. By distilling at excess pressure of the order of 10 atm. the fractions in the 
boiling range of the Diesel fuel are also cracked and the yield and ignition quality 
of the Diesel fuel are reduced. 

The best yields were therefore obtained by carrying out the distillation at 
pressures of the order of 2 to 3 atm. 

An increase in the ignition quality and yield can also be obtained by the use 
of catalysts. 

NotTE.—The parachor represents a comparison of molecular columns for liquids 
at temperatures at which they have the same surface tension, 


A Modified Capacity Bridge for Airscrew Tests. (C. D. Smith, J. Sei. Inst., 
Vol. 17, No. 6, June, 1940, pp. 157-60.) (80/22 Great Britain.) 

The use of the Maxwell Capacity Bridge for the measurement of rotational 
speeds has been developed for wind tunnel tests on airscrews. .\irscrew_ per- 
formance depends on the wind speed V as well as the rotational speed n, being 
expressible as a function of the ratio of these two quantities. The deviation of 
the actual tunnel speed from its nominal value is determined by the prevailing 
atmospheric temperature and pressure, and its effect on the ratio V/n is arranged 
to be compensated for by means of additional resistances introduced into one of 
the ratio arms of the bridge and calibrated directly in degrees centigrade and 
inches of mercury. At high rotational speeds the charging of the condenser 
during each cycle may not be complete, but this difficulty is overcome by con- 
necting a large capacity across the leads to the commutator. 


A Convenient Electrical Micrometer and its Use in Mechanical Measurements. 
(R. Gunn, J. App. Mech., Vol. 7, No. 2, June, 1940, pp: 49-52.) (80/23 
U.35.A.) 

\ simple electrical micrometer of great mechanical and electrical stability has 
been developed. The electrical current output from the micrometer is accurately 
proportional to the impressed mechanical displacement. The least count of 
typical micrometers using portable microammeters as indicators and employing 
no amplification is 5 /1,000,c00 in. zero drift, hysteresis, temperature, and _pres- 
sure variations have been reduced to less than 1 per cent. Special circuits are 
described which permit the indication of the sums, differences, ratios, or products 
of mechanical displacements and hence are useful in many mechanical measure- 
ments. The micrometer is also convenient for zero and low frequency vibration 
studies. 


The Automatic Maintenance of Load in Creep Testing. (G. A. Mellor and E. A. 
Jenkinson, J. Sci. Inst., Vol. 17, No. 6, June, 1g4o, pp. 155-6.) (80/24 

A test piece is suspended from a steel frame and loaded through a lever arm 
which falls as the specimen clongates and is restored automatically to the hori- 
zontal by means of the apparatus described. As the lever arm falls an electrical 
contact is made permitting the passage of a current through solenoids mounted 
on a reciprocating shaft at the top of the frame. .\ pawl, also mounted on the 
shaft, is brought into operation by the solenoid and turns a ratchet wheel. The 
upper tension bar of the testing unit screws into a wheel which is connected by 
gearing to the ratchet wheel so that movement of the latter by the pawl raises 
the test piece and lever arm. 


Relaration Methods Applied to Engineering Problems. (A. Pellew and R. Y. 
Southwell, Proc. Roy. Soc., Vol. 175, No. 962, 12/6/40, pp. 262-90.) 
(8c/25 Great Britain.) 

In this paper relaxation methods are applied to the difficult: problem of deter- 
mining the natural modes and frequencies of a system having restricted but 
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considerable freedom (i.e., where the independent co-ordinates number 6 or more). 
A theorem published recently (Southwell, 1940) is used to impose lower limits on 
the wanted frequency, and upper limits are calculated on the basis of ‘* Rayleigh’s 
principle.’” In the ** liquidation ’’ process these upper and lower limits converge 
steadily, and when they have become closely coincident both the frequency and 
the associated mode (which Rayleigh’s principle does not determine) are given 
with sufficient accuracy for all practical purposes. 

An example treated in detail relates to undamped torsional vibrations or (by 
analogy) to transverse vibrations of a tensioned and loaded string. Concluding 
sections indicate some immediate extensions of the method. 


Plastic Yielding and Fatigue of Ductile Metals. A Criterion and its Application. 
(R. W. Bailey, Proc. Inst. Mech. Engs., Vol. 143, No. 2, May, 1940, 
pp. 101-107.) (80/26 Great Britain.) 

In the case of a metal which is isotropic not only in condition, but more 
especially under stress, the Mises-Hencky criterion should apply. If X, ¥, Z 
are the components of three dimensional stress, we thus have (Y— ¥)?+(Z—X)* 
+(¥—Z)?=constant under conditions of yield. 

It appears reasonable to believe that on a grain boundary and in its immediate 
vicinity, conditions differ from those within the body of the grain. Consequently, 
if shear strain energy is a fundamental factor determining yielding, it is unlikely 
that the proportions contributed to the criterion by the boundary and the body 
materials will be the same. Assuming that vielding is initiated at or near the 
surface of a test piece, when the three principal stresses are XN, Y, Z (zero) the 
energy criterion takes the form 

when z=constant. 

This may be written in the form 

X*+¥*—2 NY/(1+2)=constant 

or f+ { 2 (2+2)/(1 +2) } q?=constant, when q and f are the components of shear 

and direct stress respectively, f/q must thus fall in the range 2 (% large) and 

Zero): 

Making use of direct and shear stress fatigue test results, the proposed criterion 
is applied to derive limiting fatigue stresses for the most severe conditions of 
combined shear and direct stress in phase with each other. 

Analysis indicates that the presence of static shear stress may increase the 
ability of a steel to withstand reversing direct: stress. 


A Photoelastic Study of Stresses in Rotating Discs. (R. E. Newton, J. App. 
Mech., Vol. 7, No. 2, June, 1940, pp. 57-60.) (80/27 U.S.A.) 

The recent experiments of Hetenyi and others in developing a technique for 
“freezing *’ stresses in bakelite and other photoelastic plastics have broadened 
tremendously the scope of the photoelastic method of stress analysis. In addi- 
tion to making possible the solution of three-dimensional problems, the new 
technique offers itself as a powerful tool in solving problems in which it is incon- 
venient to study the fringe pattern while the model is actually under load. 
Problems of centrifugal stresses in constant-speed rotors fall in this class and are 
readily handled by the stress-freezing method. It is the purpose of this paper 
to discuss the application of the technique to the determination of the stresses in 
rotating dises of uniform thickness having symmetrically placed non-central holes. 


A Rational Definition of Yield Strength. (W. R. Osgood, J. \pp. Mech., Vol. 7, 
No, 2, June, 1940, pp. 61-2.) (80/28 U.S.A.) 
Explicitly or implicitly the yield strength of a material is often used as a 
measure of incipient structural damage. With the vield strength determined by 
conventional methods, however, it cannot be said in general for two structural 
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elements geometrically alike but of different materials that similar loads, pro- 
ducing maximum stresses equal to the yield strengths in the two cases, are 
simply related to the yield strengths. A definition of yield strength is proposed 
in this paper which often has the advantage that, for geometrically similar 
structures of different materials, ioads producing maximum stresses equal to the 
vield strength are proportional to the yield strength. 


jritical Speed Behaviour of Unsymmetrical Shafts. (H. D. Taylor, J. App. 
Mech., Vol. 7, No. 2, June, 1940, pp. 71-9.) (80/29 U.S...) 

The first part of the paper deals briefly with the static characteristics of un- 
symmetrical shafts, as a basis for defining the ** degree of dissymmetry.’’ The 
critical speed behaviour of ordinary round shafts is then reviewed and_ the 
theoretical differences due to dissymmetry are described. These are: (a) \With 
moderate dissymmetry compared with the degree of damping, a marked increase 
in the critical speed amplitude, and a pronounced variation in the amplitude with 
the angular position of the unbalance of the rotor; (b) with greater dissymmetry, 
beyond a limiting value, an infinite critical speed amplitude, or rather, two 
infinite peaks, with unstable operation between them; (c) considerable distortion 
of the phase angle curves, such that in general the phase angle may be much 
larger or smaller than 90 deg. at the critical speed; (d) double frequency vibra- 
tion, if the shaft is horizontal, with an auxiliary peak, or ** subcritical ’’ at haif 
the main critical speed. 

Tests on the 5,000 Ib. rotor are described which give general confirmation of 
these characteristics. 


A Photoelaustic Study of the Stresses in Wing Ribs. (T. J. Dolan and D. G. 
Richards, J. Aeron. Sci., Vol. 7, No. 8, June, 1940, pp. 340-6.) (80/3c 
U.S.A.) 

lo investigate the stresses in wing ribs by the photoelastic method of stress 
analysis, tests were made employing five small transparent bakelite models of 
various wing rib designs subjected to a loading condition similar to that occurring 
on a wing in the positive high angle of attack position. Photographs of the 
interference fringes, formed on the image of the model when stressed in polarised 
light, were interpreted in terms of stresses in the models. These data permitted 
the study of maximum stresses and all boundary stresses, prediction of the 
probable point and type of failure, and the study of relative weights of the various 
designs for the same thickness. 


The Influence of Taper on the Efficiency of Wide Flanged Bor Beams. (E. 
Reissner, J. Aeron. Sci., Vol. 7, No. 8, June, 1940, pp. 353-7.) (80/31 

The problem of the efficiency of wide (shallow) box beams has been the object 
of many investigations. However, there seems to be no information concerning 
the influence of beam taper. In the present note the theory of plane stress is 
applied to the determination of the stresses in the cover sheet of a box beam 
of tapering width. Only a few cases are treated here; these demonstrate how 
other cases of ** shear lag ’’ in beams of tapering width may be studied in an 
analogous manner. The present calculations indicate that a taper in width 
reduces shear lag, i.¢., it increases the beam efficiency compared with the values 
for untapered beams of the same maximum width. 


The Study of Elastic Structures by Means of the * Principle of Equivalent 
Loads.” (L. Broglio, Atti di Guidonia, No. 10, 10/6/39.) (80/32 Italy.) 


The usual method of stressing statically indeterminate structures depends on a 
knowledge of the clastic equation of the corresponding determinate problem 
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obtained by substituting analytical expressions for the reactions at the redundant 
connections. 

The labour entailed in this calculation can be considerably reduced if the 
original redundant structure is split up into a number of simpler structures, each 
of which being still redundant. If several elements of the original structure are 
rigidly connected, it is generally simpler to introduce the displacement rather than 
the reactions at these points into the calculation as unknown variables. 

The author next shows that the stress (or displacement) of any section of any 
redundant structure, however loaded, is given by the algebraic sum of :— 

(1) The stress (or elastic displacement) corresponding to the condition 
of absolute rigidity of the connections of the element considered. 

(2) The stress due to a ** characteristic load ’’ applied to the whole 
system. 

The parameters defining the ‘* characteristic load ’? can always be chosen so 
that it becomes an ‘* equivalent load,’’ /.e., one which produces the same displace- 
ments of the connecting point as the original load. 

The new method offers considerable advantages in simplicity and enables 
changes in stress corresponding to variation in load to be readily estimated, 
provided the stress distribution due to a particular load has been determined. 


Calculation of the Elastic Curve of a Helical Compression Spring. (H. C. 
Keysor, Trans. A.S.M.E., Vol. 62, No. 4, May, 1940, pp. 319-26.) (80/33 
U.S.A.) 

Equations for the elastic curve of a helical compression spring are developed, 
without making the usual assumption of axial loading. The load is found to be 
eccentric, in general, being axial only under certain conditions. Elastic curves 
are given for both axial and eccentric loading. These curves are sinusoidal, 
showing that deflection along the bar is not linear, as is customarily assumed. 
A reversed deflection is found to occur in the closed end, back of the tip contact 
point, which increases the deflection of the spring as a whole, and shows that 
it is not correct to consider the entire closed end as inactive. An axial load is 
theoretically possible under certain conditions, but practically axial loading is 
difficult to obtain and cannot be counted on with any certainty. 


Helix Warping in Helical Compression Springs. (D. H. Pletta and F. J. Maher, 
Trans. A.S.M.E., Vol. 62, No. 4, May, 1940, pp 327-9.) (80/34 U.S.A.) 

When helical springs are compressed between parallel planes, the load is usually 
eccentric with the longitudinal axis and the helix, in its deflected position, is no 
longer truly helical but assumes a sinusoidal or warped shape. ‘The magnitude 
of the eccentricity and of the warping is a function of the number of turns in the 
spring. 

The research reported on here illustrates this warping for a heavy helical spring, 
whose length was varied for the series of tests, and it also compares the test 
results with the theoretical behaviour as outlined in the accompanying paper of 
H. C. Keysor (see Abstract 80/33). In general, the actual and theoretical 
behaviour were in excellent agreement, thus apparently substantiating the theory. 
An analysis of the data also emphasises the need of always assuming some 
eccentricity of load in practical design, to allow for the lack of perfect concen- 
tricity of the individual turns. 


Approximate Methods for Stress Calculations of Rotating Dises. (H. Baer, 
Z.V.D.1., Vol. 84, No. 21, 25/5/40, pp. 359-361.) (80/35 Germany.) 


The author refers to the importance of calculating the strength of turbine im- 
pellers, owing to the very high tip speeds (of the order of soo m./s.) at which 
they rotate. Reference is made to various methods of determining the stresses 
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in rotating discs by dividing the disc into a number of rings or dises whicli as 
far as possible reproduce the profile of the rotating disc and calculating the 
stresses of the individual rings. 

Two particular methods are compared, viz., the Keller-Salzmann method and 
the Moyes method. 

In the former method the rotating disc is divided into only a small number of 
rings or discs by utilising cone-shaped discs, the outer width of one ring being 
equal to the inner width of the next succeeding ring, so that the radial and 
tangential stresses at the point of transition from the one ring to the other are 
the same for both rings. In one example by Salzmann the rotating dise is divided 


into only one flat ring and two cone-shaped rings. The calculation of the stresses 
is simple. The tangential stress 6, at the hub or bore (as a rule the greatest 


stress) can be quickly calculated with sufficient accuracy. 

In the latter (Moyes) method the rotating disc is divided into a large number 
of rings or dises, even in cases where according to the Keller-Salzmann method 
only one cone-shaped ring is used. This is due to the fact that Moyes employs 
for his calculations the method of small differences, which becomes the more 
exact, the smaller are the radial thicknesses of the rings. 

In cases where exact calculations can easily be carried out (when the rotating 
disc is bounded by plane surfaces) the more exact Moves’ method can be 
employed. Both methods can be combined. For details of Moves’ method, see 
** Determination of Stresses in Rotating Discs under Elastic Conditions,’’ Engi- 
neering, Vol. 147 (1939), pp. 241-43. 


The Effect of Rest Periods on the Endurance and Fatique Strength of Metals. 
(F. Bollenrath and H. Correlins, Z.V.D.1., Vol. 84, No. 18, 4/5/40, pp. 
295-299.) (80/36 Germany.) 

It is known that the type of load variation occurring in actual practice plays 
an important part in the endurance and fatigue strength of engineering materials. 
Laboratory tests should therefore imitate as closely as possible practical condi- 
tions. Of special interest is the resistance to oscillating loads well above the 
fatigue limit, provided such loads only occur at infrequent intervals during the 
design life. In this connection, the possible effect of rest periods (/.e., periods 
of time during which the material is free from load) on its endurance become 
of importance. The author investigated a number of .\l, Mg, Ke and Cu alloys, 
utilising a hydraulic pulsator operating at 1,coo stress cycles per minute (variable 
tension). During each cycle the stress varied between a fixed lower limit (usually 
5-7 kg./mm.*) and an upper limit, which was either maintained constant till the 
specimen failed (normal Wohler curve) or rest periods (varying from 6-18 hours) 
were interposed after a definite number of load cycles during the test. 

The results show that for the materials examined, the two Wohler curves are 
in agreement within the limits of experimental error. The number of load cycles 
required to produce fracture with a stress cycle of a given amplitude is thus 
unaffected by rest periods during the test. 


3i-Metal Foils for Brazing Hard Alloy Tips on Tools. (Z.N.D.1., Vol. 84, No. 
18, 4/5/40, pp. 310-311.) (80/37 Germany.) 

The usual method of brazing hard alloy tips on to the body of the tool may 
lead to cavities existing between the tip and the tool shaft which may cause 
the tip becoming unstuck or even fracturing. This difficulty is overcome by 
making use of special copper-steel foil, consisting of small grooved steel plates 
covered with silver solder and embedded in a copper solder. This foil is placed in 
the cut out portion of the tool, the tip placed in position and the whole heated in 
a muffle furnace to the requisite temperature. Details of the subsequent treat- 
ment are given and it is stated that perfect adhesion can be ensured for tips of 
not more than 3-4 mm. thickness. 
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Commercial Ozone. (A. E. Williams, Engineer, Vol. 169, No. 4,406, 21/6/40, 
pp. 557-558-) (80/38 Great Britain.) 

Ozone is produced commercially by subjecting dry air to a silent electric dis- 
charge. Modern ozone generators employ special porous dielectrics and wire 
gauze electrodes and require only moderate voltages (of the order of 5,000 at 
as cycles/sec.). About 300 gm. of ezone are produced per kilowatt hour at 
low concentrations suitable for ventilation, whilst at very high concentrations 
the yield is about 150 gm. per kw. hour. Representative types of commercial 
plants are described. The main use of the ozone is for sterilisation of water, 
one unit of electricity being generally sufficient to treat 5,000 gallons. 


Recent Developments in the Use of Hydraulic Power. (H.C. Town, Proc. Inst. 
Mech. Engs., Vol. 143, No. 2, May, 1940, pp. 129-141.) (80/39 Great 
Britain.) 

The utilisation of hydraulic power is considered in the following industries :— 

1. Plastics and metal stamping. 
2. Motor car. 

3. Aircraft. 

4. Machine tools. 

Until comparatively recently, power operation by hydraulic means had under- 
gone practically no development since the early days of its inception. Modern 
impetus is largely due to the introduction of variable delivery pumps as self- 
contained units which are introduced into the circuit where required and take the 
place of the central pumping station in use formerly. These units are available 
with a normal maximum pressure of 1,000 Ib. per sq. in., but in certain cases may 
go up to 5,000 Ib. per sq. in. 

For many years the crank or toggle press has had a monopoly in the drawing 
and stamping industries, but the modern high speed hydraulic press has now 
entered the metal stamping field and established production records which cannot 
be approached by other types. Hydraulic power has also been successfully 
employed for copying or duplicating dies for presswork. In the motor car indus- 
try the ** fluid *’ drive possesses many advantages. The application of hydraulic 
drive to machine tools seems to have received special attention in Germany. In 
the case of shapers, for example, this method makes the cutting and return 
speeds independent of each other, whilst both the feed and speed are stepless. 
In the textile industry, the hydraulic drive facilitates synchronisation of a number 
of machines (cloth finishing) and provides the sensitive control needed for drawing 
frames and warp sizing. Finally, with the deveiopment of aircraft, an increasing 
need has arisen for reliable and efficient actuation of remote units and hydraulic 
actuation has received extensive application not only in the case of retractable 
undercarriages, shock absorbers, launching gear and propellers, but also in more 
delicate instruments such as automatic pilots. 


Small Inertia Type Machine for Testing Brake Lining. (R. H. Taylor and W. L. 
Holt, Bur. Stan. J. Res., Vol. 24, No. 5, May, 1940, pp. 531-46.) (80/40 


U.S.A.) 
This paper describes a machine of the inertia type which has been developed 
and built for testing small samples of brake lining. The operation of the machine 


consists in bringing a fly-wheel up to a predetermined speed at equal intervals 
of time and stopping it by means of a brake mechanism which employs the lining 


under test. The machine is fully automatic in operation and was designed to 
permit the measurement of the coefficient of friction and wear of brake lining 
under a variety of test conditions simulating those encountered in service. The 


interval between stops, the speed from which stops are made, the pressure of 
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the lining on the drum, and the moment of inertia of the fly-wheel may al! be 
varied within limits. The machine has been used to determine the coefhicien: of 
friction and rate of wear of a large number of brake linings. 

Smooth drums will cause a lining. to wear much less rapidly than rough cones 
and, in general, will give more nearly uniform results. Furthermore, the change 
in the rate of wear during a test is considerably greater with a rough drum. 


Effect of Paint on the Sound Absorption of Acoustic Materials. (WV. L. Chrisler, 

- Bur. Stan. J. Res., Vol. 24, No. 5, May, 1940, pp. 547-53.) (80/41 

U.S.A.) 

A large number of the materials which are now sold as acoustic materials do 
depend to a considerable extent for their sound absorption on the porosity o! the 
materials. A few of these materials have very large pores which are so inter- 
connected that the sound absorption can be increased to a limited extent by 
partly closing the pore openings at the surfaces. Other materials have sinall 
openings which are not so well interconnected, with the result that the sound 
absorption is decreased as soon as any of the pore openings are closed. Owing 
to these differences, the effect of a coat of paint in changing the absorption due 
to porosity varies considerably for different tvpes of material. 

Sound may also be absorbed by setting the material into damped vibration 
as a diaphragm, the more the damping the greater being the absorption. — Like- 
wise, a soft material may absorb sound by inelastic yielding. 

Where there is a damped vibration of a diaphragm, the maximum absorption 
occurs at a frequency equal to the natural frequency of the diaphragm and the 
absorption decreases at frequencies both above and below the natural frequency. 
When paint is applied, there is a slight increase in weight and in many cases an 
increase in stifiness. .\s a result of these changes, the frequency at which maxi- 
mum absorption occurs will be changed; but in some cases the average absorption 
may remain about the same. 

When the absorption occurs in a soft material because of an inelastic yield, 
this can be taken as a special case of a damped vibration of a diaphragm—that 
is, the natural frequency has approached zero. To-day it is seldom that a 
material of this type is‘found, but a few years ago a very common treatment was 
hair felt on which was glued a painted membrane. After a few coats of paint 
were applied, the pores were completely sealed. Under these conditions most 
of the absorption was due to an inelastic vield of the felt. In this case additional 
coats of paint increased the weight and stiffness of the surface membrane and, 
as a result, decreased the absorption of the material. 


Mean Temperature Difference in Design. (R. A. Bowman, A. C. Mueller and 
W. N. Nagle, Trans. A.S.M.E., Vol. 62, No. 4, May, 1940, pp. 283-94.) 
(80/42 U.S.A.) 

In heat transfer apparatus the rate of heat flow from the hot to the cold fluid 
is proportional to the temperature difference between the two. For design 
purposes, it is necessary to be able to determine the mean difference in tempera- 
ture from the inlet and exit temperatures. Numerous investigators have con- 
tributed analyses of the temperature difference for exchangers with neither 
counter nor concurrent flow. This paper co-ordinates the results of previous 
studies on the same basis to give as complete a picture as possible of all the 
various arrangements of surface and flow.  Shell-and-tube exchangers with any 
number of passes on shell side and tube side are covered, as are the crossilow 
exchangers with different pass arrangements and with mixed and unmixed flow. 
The special cases of trombone coolers, pot coolers, and batch processes, not 
previously published, are also treated in detail. 

While it may be possible by using an exchanger other than a counter-current 
type to increase the over-all heat transfer coefficient more than the lowering of 
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the true mean temperature difference, there are, however, some types of 
exchangers for which certain temperature conditions cannot be met irrespective 
of the value of the heat transfer coefficient. No method of calculating the true 
mean temperature difference for the cross-flow case has been developed for cases 
where the flow is not either completely mixed or unmixed. 


The Rectangular Metallic Hollow Conductor as a Transmitter of Electro Ake 
Magnetic Waves. (H. Riedel. H.F. Technik., Vol. 53, No. 4, April, 1940, 
pp. 122-9.) (80/43 Germany.) 

The properties of hollow conductor waves in a conductor of rectangular cross- 
section are derived by simple methods. If an electric and a magnetic wave are 
combined, with suitable selection of the excitation values, two new wave forms 
are obtained, wherein the electric or magnetic field develops exclusively in the 
plane of the longitudinal section through the cable, and are thus given the 
definition of ‘* longitudinal waves."’ Whereas in a circular cross-section the 
specific case of an H, wave exhibits a decrease in the damping with increasing 
frequency, the rectangular cross-section does not exhibit an analogous develop- 
ment, irrespective of the wave form. 


Effect of Radio Interference Suppressors on Engine Performance. (Autom. 
Eng., Vol. 30, No. 398, June, 1940, pp. 167-73.) (80/44 Great Britain.) 


Suppressors consist of a resistance of 10,000 to 15,000 atoms fitted in each 
high tension lead adjacent to the sparking plugs. The results of both road and 
laboratory tests indicate that no effect due to suppressors is obtained at moderate 
or high speeds, or under appreciable load. In addition, side valve engines appear, 
in general, to be insensitive to the effect of suppressors. Some overhead valve 
engines are, however, affected by suppressors at the lower speeds, the maximum ; 
loss of power observed being g per cent. The tests show that the effect due to : 
suppressors is usually much smaller than this. 


The adverse effect of suppressors on overhead valve engines at low speeds is 
due to insufficient turbulence, and this can be remedied by the fitting of a shrouded 
inlet valve. On the other hand, an engine previously insensitive might become 
affected if the sparking plugs are pocketed. 

Factors, such as mixture strength, ignition advance, sparking plug gap, leaky 
plugs, and spark energy, only have an effect if the predisposing condition of 
insufficient turbulence is present, but, even then, the effect of these variables 
is small. 


Analysis of the Effect of Scattering on Radio Transmission (with Discussion). 
(i... Eckersley, Inst. Blec; Engs.,. Vol.-86)- No. 522; June). 1940, 
pp. 548-67.) (80/45 Great Britain.) 

It has been known for a long time that signals from strong commercial stations 
can be received in the skip zone. Early investigations with a short wave Adcock 
direction-finder showed that the signals within the skip zone” are in general 
characterised by absence of bearing. The present paper is a complete investiga- 
tion into the causes of such effects. It was found that they are due to momentary 
irregularities and small clouds in the E region of the ionosphere. These irregu- 
laritics produce scattered signals. The investigation, first carried out with the 
Adcock direction-finder, was later made more definite and accurate by using 
short impulses from high power stations. The later investigations entirely 
confirm the original deductions. 

The effects of such scattering on long-distance transmission, direction-finding, 
ete., are discussed. The phenomenon is considered to be a major factor in 
practically all transmissions. 
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Developments in Meteorological Sounding by Radio Waves (with Diseuss on), 
(A. W. Friend, J. Aeron. Sci., Vol. 7, No. 8, June, 1940, pp. 347-52.) 
(80/46 U.S.A.) 

A method has been developed for utilising a small radio transmitter and 
receiver for directly sounding the troposphere by means of radio wave pulse 
echoes. Comparisons of preliminary data obtained by this method with those 
from balloon radiosonde and aeroplane flights indicate close agreement between 
the different tests in the measurements of the altitudes and of temperature and 
specific humidity discontinuities. 


Hyperfrequency Electric Waves and Their Practical Use. (L. Brillouin, J. Frank. 
Inst., Vol. 229, No. 6, June, 1940, pp. 709-736.) (80/47 France.) 

Hyperfrequency waves are defined as being of the order of 1 cm. Very little 
is known of this region till we reach a wave length of about 1/100 cm. (extreme 
infra red). The production of continuous (undamped) hyperfrequency waves of 
sufficient intensity is thus of considerable interest to the physicist for bridging the 
gap between radio and optics (emission and absorption spectra, molecular. struc- 
ture, etc.). 

Ultra short waves are also of interest to the radio engineer for television, 
signalling, obstacle detection and transmission along dielectric cables. The 
author deals with the last named problem at some length. A hollow conducting 
tube filled with a dielectric (air, water, etc.) acts as a filter for electro-magnetic 
waves, only frequencies above a certain limiting value being generally trans- 
mitted. Moreover, the speed transmission of the guided waves corresponds to 
the group velocity and may differ appreciably from the speed of free space 
transmission. 

Interesting analogies from the domain of ultrasonics are given. .\ccording *o 
the author ** a new field of research is being opened here with very curious 
theoretical and technical problems and a_ prospect of important practical 
applications.” 
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LIST OF SELECTED: TRANSLATIONS: 


Nore.— Applications for the loan of copies of translations mentioned below 
should be addressed to the Secretary (R.T.P.), Ministry of Aircraft) Production, 
Thames House, Millbank, S.W.1, and copies will be loaned as far as availability 
of stocks permits. Suggestions concerning new translations will be considered 
in relation to general interest and facilities available. 

Lists of selected translations have appeared in this publication since September, 
1935. 


PRANSLATION NUMBER 


AND AUTHOR. TITLE. AND: JOURNAI:< 
1037 Reegnauld, P. Kapertiments on the Penetration of Projectiles, 


(Mem. de VArtillerié Frang., Vol. 17, Part 4, 


.... Characteristic Transformation of the Equations 
of the Boundary Layer in’ Gases. (Atti di 
Guidonia;, Nom7,; 10/5/39; XV II.) 

Hollmann, H. Mechanical and Ballistic Models of Various Elee- 
fronic Derices, imeluding the  WNlystron 
Frequency Generator, (H.R. Technik., Vol. 55, 
No. 3, March, 1940, pp. 73-86. Selected parts.) 

“Eck, B: New Methods of Calculation for Radial Fans and 
Blowers. (Schweizerische Bauzeitung, Vol. 113, 
No. 4, 28/1/39, pp. 39-43-) 

1022 \Wimmer, W. The Measurement of Stagnation Temperature. 


(Ing. Arch., Vol. 11, No. 1, Feb., 1gyo, pp. 1-23.) 


1052) Chiappulini, R. The Detrimental Effects of the Armament of the 
Bontber on the Aerodynamical and Structural 
Qualities of the Aireraft. (Riv. Neron., Vol. 15, 

1053 ~Lieneweg, F. . On the Occurrence and Prevention of Corrosion in 
Klectrical  Measurmg Instruments. 
Vol. 60, No. 21, 1939, pp. 621-3.) 

lose “uch; AW. ... Kffect of Pressing Conditions and Composition on 
the Properties of Laminated Synthetic Resin 
Pressed Plastics. (Z.NV.D.1., Vol. 83, No. 52, 
30; 12/39, Ppp. 1309-16.) 

The Rectangular Metallic Hollow Conductor as a 
Transmitter of Electro-magnetic Wares. (HLF. 
Technik., Vol. 53, No. 4, April, 1939, pp. 122-9.) 

1050 Sheremeter, L. . The Effect of Increased Finning of the Cylinders 


on the Cooling of Air-Cooled Engines. (.Neron. 
Vol.. 14, No, .2,. Feb., 1940, pp. 
34°51.) 
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TITLE AND JOURNAL. 

Influence of Wing Load, Aspect Ratio, and \\ ing 
Load Distribution Along the Span, flight 
Performance. (L.F.F., Vol. 16, No. 5, Mav, 
1930, PP. 229-46.) 

Theoretical Considerations on the Problem oj thi 
ldgliconter. (Z.E.M., Vel. ve, No. 24, 31/12/21, 
PP. 345-54-) 

Results of Exploration for Timber Para and 
Amazonas. (Pamphlet published by Ministry of 
Agriculture, Brazil.) 

What Factors Determine the Inception of Flow and 
the Resistance to Fracture of a Material? (Mitt. 
des W6hler-Instituts Braunschwig, No. 35, 1439.) 

The Problem of Regulating Multi-Plunger Pumps 
fo Obtain Uniform Delivery. (Xeron. Eng., 
U.S.S.R., Vol. 13, No. 4, April, 1939, pp. 33-51.) 


Researches into the Most Favourable Conditions 
for Obtaining Glued Joints. (Mitteilungen des 
Fachausschusses fiir Holz-fragen) beim Verein 
deutscher Ingenieure und Deutschen Forst- 
verein, No. 14, 1936.) 
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Issued by the 
Directorates of Scientific Research and Technical Development, Air Ministry. 
(Prepared by R.T.P.) 


No. 81. Avaust, 1940. 


Dire Bombing. (A. Lidomici, Rivista .\eronautica, Vol. 16, No. 2, Feb., 1940, 
pp. 207-228; No. 3, March, 1940, pp. 389-400; No. 4, April, 1940, pp. 
25-34. In course of translation.) (81/1 Italy.) 

The author divides his paper into three parts, dealing respectively with the 
trajectory of the bomb, the tactics of dive bombing and the ballistic effects of 
the bomb. 

I. Bomp) equation of motion is integrated by Picone’s 
method, use being made of Siacci’s tables for the resistance function whilst an 
exponential law for the density variations is assumed. The method is described 
in detail by means of a worked out example. 

I]. Tactics or Dive BomBina.—It is very easily shown that, other thing's 
being equal, both the scatter in range and azimuth is the smaller, the steeper the 
dive of the aircraft at release. Vertical dive bombing has the additional advan- 
tage of giving a higher impact speed and shorter time of fall. The author 
investigates the chances of hitting a target of given dimensions when dive 
bombing [from various altitudes and concludes that the number of aircratt 
required for a hit is least if the attacks are carried out singly. Although the 
accuracy of each individual bomb is greater in the case of vertical than for 
horizontal attack, it must not be forgotten that in the latter case, the bombs can 
be released in salvos and thus fewer aircraft may be required. 

Il. Bauuistie Errect.—In dive bombing the impact angle of the bomb is 
nearly vertical and this improves the penetration considerably above that possible 


with horizontal bombing. The impact speeds, on the other hand, do not differ 
very much in the two cases. 
Coxciusion.—The chief disadvantage of vertical dive bombing is. it 


requires special machines and super pilots. Attack in formation is, moreover, 
very dificult. For this reason the author considers that for the present, dive 
bombing will be carried out at moderate angles (~ 50°). 


Linoleum asx a Fire-Resistant. (Engineer, Vol. 170, No. 4,410, 197/40, p. 40.) 
(81/2 Great Britain.) 

A number of tests have recently been carried out with incendiary bombs set 
alight on plain wooden floors, on wooden floors treated with fireproof paint, and 
on wooden floors, plain or painted, covered with various thicknesses of linoleum. 
In the case of both the plain and the painted wooden floors a 1 kilo bomb, after 
burning for ten minutes, will burn a hole right through the flooring to an extent 
suficient to allow it to fall on the floor below. | similar test applied to the 
same floors covered with linoleum of the 6.70 mm. grade showed that alter ten 
minutes the surface of the linoleum was charred but that the wood below was 
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not burned through. Even after allowing the bomb to burn itself out—that is 
to say, alter about thirty-five minutes—the wood underneath was charred on the 
surface, but not burned through. Further, the area of the fire did not inci case 
as the bomb continued to burn, the- spluttering magnesium failing to ignite the 
surrounding linoleum. With lesser thicknesses of linoleum the protection 
afforded was naturally decreased, but even with a covering of the 3.30 mm. 
grade, eight minutes elapsed before the wooden flooring started to crackle. — The 
tests were carried out in the open air while a stiff breeze was blowing, that is to 
say, under conditions much more favourable to the spread of fire than prevail 
within a house. 


The Present Trend in’ Design and Size of Military Atreraft) (digest). kK. 
Yount, J.S.A.E., Vol. 47, No. 2, Aug., 1940, p. 25.) (81/3 U.S.A.) 
There is a definite trend to greater gross weight for each type of military aero- 
ie plane, due mainly to requirements for increased performance, which have called 
for larger and heavier power plants. The over-all size of our standard types 
remains about the same, due to increasing compactness of design. 
The trend to greater speeds continues, increases in speed being attained 
through aerodynamic refinement and increased power. 
Present effort in aerodynamic refinement is to achieve very smooth surfaces 
and true contours, and to eliminate all gaps and air leakages. 
Increased wing loadings and improved high-lift devices are inevitable. Assisted 
take-offs for certain types are a possibility. 
There is promise of achieving laminar flow over a large portion of the wing, 


2 
with consequent large reduction in wing drag. This line of development. points 

~ to pusher propeller installations. 

Compressibility. shock is becoming an imminent problem. Different wing 

: sections and different fuselage shapes are being evolved to avoid compressibility 
effect. This effect indicates that maximum speed will be attained near sea level. 


There will be increased use of stainless steel, magnesium, and_ plastic 
materials, 

Superchargers are undergoing intensive development. Fuel in) quantity of 
better than too octane rating can be expected soon. The trend to drive  pro- 
pellers through extension shafting has brought forth new power plant problems. 


Karpanding U.S. Production. (B. Foster, Flight, Vol. 38, No. 1,650, 88 40, 
pp: 1e3-4.) (81/4 U-S.A.) 

The U.S. aircraft industry is analysed from the aspect of its possible expan- 
sion to produce 3,000 aircraft per month for export, airframe factories being 
selected as the casiest standard of productive capacity. There are at present 
39 airframe factories in the U.S.A., the three classes of personnel employed 
being in the ratio:—Production 74 per cent., office 16 per cent., engineering 
1o per cent. ‘Total employees at April, 1940, were 79,000 and total floor space 
available was approximately 1o million square feet. The factory personnel, 
which averaged 60,000 for 1939, produced 5,856 aeroplanes, or 488 per month. 
Thus the necessary expansion so far as personnel is concerned must be at least 
six-fold; possibly more since the bulk of the 3,715 commercial aircraft built in 
1939 are described as light “plane T. P. Wright, of the Curtiss- 

Wright Corporation, estimates that floor space in airframe factories must be 

increased four times to bring present production up to 3,000 per month. The 

same figure applies to quantity and cost of plant. The same authority estimates 

that an aircraft production rate of 2,000 a month can be achieved in 24 vears, 

or by January, 1943; a rate of 3,coo a month by the spring of 1944, and a rate 
ol 4,000 a month by July, 1945. 

These calculations are based on the assumption that 3,000 per month is the 
rate at which Britain requires to buy aircraft from the U.S.A. and no allowance 
is made for U.S..\. requirements. 
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The Dressure of Water Wares Upon a Fired Obstacle. (T. H. Havelock, Proc. 
Roy. Soc., Vol. 175, No. 963, 18/7/40, pp. 409-21.) (81/5 Great Britain.) 
The diffraction of plane water waves by a stationary obstacle with vertical 
sides is examined, in particular the variation of amplitude along the sides and 
the average steady pressure due to the wave motion. Results similar to those - 
in other diffraction problems are obtained for an infinite plane and for cylinders 
of circular or parabolic section, and approximations are made for sections of 
ship form. The examination was made in view of possible applications in the 
problem of a ship advancing through a train of waves, and the results are dis- 
cussed in relation to the average additional resistance in such circumstances. It 
appears that the mean pressure obtained on diffraction theory from the second 
order terms can only account, in general, for a small proportion of the observed 
effect; the motions of the ship, and in particular its oscillations, are essential 
factors in the problem. 


Operational Methods in the Theory of Aerofoils in Non-Uniform Motion. (W.R. 
Sears, J. Frank. Inst., Vol. 230, No. 1, July, 1940, pp. 95-111.) (81/6 
U.S.A.) 

In this paper Heaviside’s operators are employed to obtain the following 
results 

1. New integral expressions convenient for numerical calculation are obtained 
for the lift and circulation of a two-dimensional thin aerofoil following a sudden 
change of its angle of attack or velocity. 

2. \pproximate expressions are obtained for the initial and final behaviours 
of these functions. 

3. The circulation function is shown to be identical with the function that 
expresses the lift of an aerofoil during and following its entrance into a sharp- 
edged vertical gust. 

It appears that in problems concerning the non-uniform motion of two-dimen- 
sional thin aerofoils the mathematical analysis is most conveniently carried out 
by the use of Heaviside’s operators. 


Correcting Wing Drop on Landing. (B. Howard, American Aviation, Vol. 3, 
16/5/40; p. 10:) (81/7 U.S.A.) 

When the wing starts down, to recover wien seemingly nothing else will do 
any good, throw the control stick or wheel forward enough to pick up the tail 
of the aircraft to somewhere near level fight position. When this is done and 
the tail comes up, the angle of attack of the wings is changed to a lesser angle 
and thereby takes the lift off the wings and throws the weight of the plane 
over on to the wheels. 

Quite evidently the wing that is thrown up by the gust has more lift than the 
one that is down, whereas a method such as opening the throttle will tend to 
give it more lift, thereby forcing the low wing further into the ground and 
giving the plane more forward speed which is generally not the best thing in 
this position. If opposite aileron is applied to recover the wing to normal level 
position, it will force the aileron into the ground, doing more damage to the 
wing or aileron and increase the chances of nosing up and over in a more serious 
crack-up. 

According to the N.A.C.A., if aileron is used at this speed, which is below 
stalled speed, it tends to slacken the speed of the wing even more which would 
naturally tend to make this wing drag more. When the stick is thrown forward 
and the tail picked up to near level or level flight position, more rudder control 
is gained immediately. This is important, as frequently the plane will start a 
turn or ground loop and this additional rudder control is needed to stop this 
loop. If some throttle is needed to speed recovery it now can be applied without 
any danger of digging the wing harder or flying off the ground in a critical 
position, 
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The Next 35 Years in Aviation and Fuels. (D. Beecroft, J.S.A.E., Vol 47, 
No. 1, July, 1940, pp. 33-37-) (81/8 U.S.A.) 

During the past 35 vears, the science and practice of aviation has made «reat 
strides and progress during the last ten vears especially has been phenom nal, 
Most of this progress has been the result of subsidised research, outstar ding 
results of which have been the solution of the engine cowling problem and the 
determination of the optimum engine/propeller combination and nacelle position 
on multi-engined aircraft (N.A.C.A.). 

The development of the variable pitch propeller, on the other hand, is an 
example of what private enterprise can achieve. There is every indication that 
aircraft design has now become more or less standardised and that future develop- 
ment will consist in improvements of well known features (flaps, landing vear, 
superchargers, blind flying and automatic landing devices, etc.) rather than in 
the introduction of revolutionary principles. 

The author considers that the most urgent need is a reduction in the cost of 
manufacture, most likely to be brought about by the substitution of welding for 
riveting. Better communication between airport and town centre will also require 
careful planning. The introduction of the high speed transport plane for goods 
only is considered likely as well as the development of second class passenger 
trafhe at reduced speed. 

Fuel development in the past has been almost entirely due to co-operative 
research. It is comforting to read that ** an adequate supply of petrol of all 
grades is assured for the next 35 vears, since proved reserves of crude in the 
ground are greater than ever known.”’ 


Experience Integral Aircraft Fuel Tank Construction. (F.C. Albright, 
Vol: 47, Ne. 1, July, 1940, pp. 291-35) (81/9: U.S.A.) 

The experience of Vought-Sikorsky Aircraft in the development of its present 
tvpe of integral fuel tank construction is related in this paper. 

Tests made on one type of tape in a seal subjected to aviation petrol at pres- 
sure up to 100 Ib. per sq. in. showed that the tape was not plastic enough to fill 
in small irregularities in the sheet or extrusions forming the joint. The tests 
did show, however, that rivets with a washer of this tape inserted under the 
head did not leak. The experience gained in this work led to the successful 
method whereby a uniform thickness of cement is applied to the tape instead ot 
the tank surface. Tests showed that this cement-coated tape has the desirable 
feature of expanding a greater amount than any of the materials tested when in 
contact with the petrol. 

Concluding, the author announces that spot welding has been used with success; 
that one spot welded tank has had three vears of trouble-free service; and that 
this method shows cost savings on some tanks. 


Passenger Comfort in Commercial Aviation. (W. W. Davies, J.S.A.E., Vol. 47, 
No. 2, Aug., 1940, pp. 342-8.) (81/10 U.S.A.) 

This paper presents a general picture of all the factors that contribute either 
directly or indirectly to passenger comfort while en route in a regular commercial 
air liner. It also shows a comparison of the factors that determine the passen- 
ger’s choice as to type or mode of transportation. Comparison is made otf 
passenger comforts ten years ago and to-day. Of the twelve factors considered 
as contributing to passenger comfort, six of these are classed as being directly 
contributing, namely, space accommodations, interior design, noise prevention, 
heating and ventilating, lighting and catering. Five are classed as_ indirectly 
contributing, namely, oxygen equipment, lavatory facilities, sanitation and 
fumigation, aeroplane operation, and vibration. The air line engineer's problem 
with respect to personnel instruction is analysed. 

Covered specifically are those problems which are of concern to the air line 
engineer, and the constant study, development, and continuous improvement 


\ ; 
a 
| 
: 
i 
‘ 
( 
1 
I 
I 
i 
I 
r 


it 


ABSTRACTS FROM THE SCIENTIFIC AND TECHNICAL PRESS. 45 


being nade in equipment are brought out. ‘The need for adequate contact with 
the manufacturers in order that they may gain from the operator’s experience 
is stressed. 


Some Duta on the Static Longitudinal Stability and Control of Aeroplane (Design 
of Control Surface). (A. Martinor and I. Kolosov, Central Aero-Hydro- 
dynamical Institute, Moscow, Rept. No. 278, 1936. Available as Ministry 
of AMireraft Production Translation T.M. No. 941.) (81/11 U.S.S.R.) 

In the solution of a number of problems on the stability and controllability of 
aeroplanes, there arises the necessity for knowing the characteristics of the tail 
surfaces of the types in common use to-day. Of these characteristics, the most 
important are the effectiveness and hinge moments of the tail surfaces. .\s has 
been shown in the present paper, there exists the possibility of determining these 
characteristics by the formulas obtained with a degree of accuracy sultlicient for 
the purposes of a preliminary computation. 

The general method of computing the critical centre-ol-gravity location of the 
aeroplane (forward and backward) is considerably simplified. This is particularly 
true with reference to the critical backward centre-ol-gravity location for which 
the case of stick-free flight is the deciding one. 

Of all three types of servo control considered (flap, cut-out, and outrigger), 
the most favourable from the point of view of application as balance tab is the 
cut-out type, since it is light and structurally simple to mount with the usual 
form of horizontal and vertical tail surfaces. 

From the point of view of maximum ** efficiency of balance *’ and minimum 
loss in effectiveness of the main control surface, it is necessary to give the 
servo tab a larger aspect ratio. 

Servo controls are at the present time used essentially in the form of trimming 
tabs. 

There is a range, however, where servo balance tabs are entirely feasible. 
This is true in the case of large sized aeroplanes where servo motors of the 
electric and pneumatic types, ete., are not used. As the size of the aeroplane 
is increased (up to a certain limit) the importance of servo balance tabs increases 
and with full-weight balance of the control surface, they present one of the most 
suitable and effective means of reducing the stick forces. In this connection, 
systematic investigations of servo balance tabs on aeroplanes should be under- 
taken, since there are practically no data available. 


Criterion of Vertical Fin Area for Modern Aeroplane. (F. L. Thompson, S.A.E. 
National Aeronautic Meeting, Washington, 15/3/40. Original available in 
R.T.P.) (81/12 U.S.A.) 

A deficiency in vertical fin area has been a relatively common occurrence in 
aeroplanes during the past few years and in many cases the fin area had to be 
increased after preliminary test flights. The difficulties experienced have been 
either connected with directional instability or the development of large pitching 
movements during side slip. In some cases the unstable movements have caused 
the fin to stall and disconcerting reversal of the rudder force has been experi- 
enced. This latter condition is given chief consideration by the author of the 
present paper. The tendency towards inadequate fin area is probably associated 
with refinement in fuselage shape and increase in wing loading of modern 
aircraft. Designs have approached in appearance an airship with stub-wings 
rather than a so-called ‘* flying wing ’’ type and fin area should be proportioned 
according to the size of the fuselage rather than in accordance with wing area. 
The author accordingly proposes the ratio (S,x1)/D?L as a criterion for satis- 
factory fin area, where 

S,=fin area. 

l=length of tail. 

D=maximum diameter of fuselage. 
L=length of body. 
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From a comparison of flight tests on a number of machines, it appears ‘hat 
the above criterion should be of the order of at least 0.4 for satisfactory opera’ ion, 


Altitude and the Aircraft Engine (Digest). (E. F. Pierce, J.S.A.E., Vol. 47, 
No. 1, July, 1940, p. 28.) (81/13 U.S.A.) 

The aircraft engine manufacturer's 1 Ib. per h.p. at sea level becomes = Ib, 
per h.p. at 20,000 ft., unless the utmost in engineering skill and ingenuity is put 
into the problem of increasing altitude output. 

Comparing the effects of various methods of supercharging upon the engine 
power output and specific fuel consumption, as operating altitudes are increased, 
either the two-stage supercharger or the exhaust turbo method of supercharging 
appear to be required. For high altitude operation, the exhaust turbo in con- 
junction with the two-stage supercharger seems to offer the maximum in_horse- 
power output, but with considerable installation complication. For low altitude 
operation, the ** single speed non-intercooled engine offers the maximum output 
with a minimum of installation complication.” 

The principal factor retarding development towards improved economy and 
higher specific output is the difficulty of obtaining precise and comprehensive 
data under actual flight conditions due to the lack of suitable flight test facilities, 
The capital expense necessary to provide one or more aeroplanes suitable for 
modern engines is very great, and the time element cannot be overcome at the 
present pace of the industry which is concentrating on development of new types 
of engines. 

It appears that data obtained in flight with the torque meter provide excellent 
substantiation of the empirical formulas used for the determination of engine 
performance at altitude. Fuel consumption at altitude is related definitely to 
the power and speed values required for the aeroplane operation. For a given 
supercharger speed ratio, the minimum specific fuel consumption values are 
obtainable only at the lower altitudes, and curves of engine fuel requirements 
must be correlated suitably with the altitude power curves of the engine before 
such curves are of practical use. 


Geared Engines for Light Acroplanes. (C. H. Wiegman, J.S.A.E., Vol. 47, 
No. 1, July, 1940, pp. 301-4.) (81/16 U.S.A.) 

The high speed geared engine with its slow turning propeller will open new 
fields for the light aeroplane due to the superior take-off and climb performance 
of the geared engine when compared with those of high speed direct drive engines 
of equal horse-power. 

Among the problems that had to be solved in the development of geared 
engines of the four-cylinder two-bank, horizontally opposed type discussed was 
that of the high amplitudes of 4th and 2nd order crankshaft torsional vibration 
encountered in the operating range. Damping through the use of a Lanchester 
friction type damper, the size of which was as large as practical, reduced the 
4th order resonance successfully, but increased the 2nd order amplitudes at 
comparable speeds in the operating range of the undamped engine. The author 
announces that extremely low amplitudes are obtained, however, through the 
use of the pendulum type or dynamic damper. 


Altitude Performance of High Output ANireraft) Engines (Digest). (R. 
Du Bois, J.S..\.E., Vol. 47, No. 1, July, 1940, p. 28.) (81 14 U.S.A.) 

As the first step in the investigation of altitude performance, the power of 
the engine cylinder under all possible conditions of manifold pressure, manifold 
temperature, and exhaust pressure must be determined. Describing the single 
cylinder laboratory at his company’s plant, the author states that it is possible 
to produce in this laboratory any desired exhaust suction; manifold pressures 
up to 150 in. hg. ; inlet air temperature up to 4oo°F. ; and to handle engine speeds 
up to 5,000 r.p.m. 
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Maintenance of power at altitude by means of the exhaust driven turbo com- 
pressor affords a most convenient way out for the engine manufacturer; the 
troubles, if any, are transferred to the builder of the turbo and of the aeroplane. 
The author considers ‘‘ worthy of considerable attention ’’ the use of a two- 
stage supercharger with an auxiliary engine to drive the first stage. This 
arrangement is especially applicable to large aeroplanes. 

Other supercharger arrangements discussed are the single-stage geared com- 
pressor ; two-speed drives; continuously variable drives; two-stage geared super- 
chargers; and modified two-stage installations; such as two-speed both stages, 
by-passed first stage and the two-speed first stage. 

“The two-speed first stage method of using two stages is the most satisfactory 
yet considered since three steps of supercharging reduce the amount of throttling 
required and, therefore, improved the overall efficiency of the system. 


Economic Aspect of Light Aeroplane Engines. (C. T. Doman, J.S.A.E., Vol. 
47, No. 1, July, 1940, pp. 284-90.) (81/15 U.S.A.) 

This paper discusses the parallel design and development work of two air- 
cooled engines with widely different applications, although the basic design of 
both engines is quite similar. Instead of following the usual aircraft practice in 
any detail, the author points out the advisability of using automotive practice 
and thus bringing about a simplicity in design which is impossible when following 
the normal aircraft practice. 

The cylinder design of the two engines is discussed and points of similarity 
shown. 

A description is given of an 80 h.p. 176 cu. in. aircraft engine, and the 
reason why the design for this particular engine was selected over five other 
types which were designed, are given. 

It is pointed out that the use of large production automotive equipment such 
as starters and generators in light plane engines effects economies which can 
never be expected by using the more specialised apparatus which is available 
for aeroplane engines only. 

The author claims that the recent increase in the sale of the light aeroplane 
results, to a large extent, from the efforts made by the engine builders to bring 
about production economies and thus decrease the cost of the power plant. 


C.U.E. Co-operative Universal Engine for Aviation Engine Single Cylinder 
Research (Digest). (A. W. Pope, Jr., J.S.A.E., Vol. 47, No. 1, July, 
1940, pp. 52-3.) (81/17 U.S.A.) 

The fact that 12 C.U. engines have been built and 10 more are under construc- 
tion demonstrates the effectiveness of the co-operative method in stimulating and 
executing research, 

Some years ago the S.A\.E. Ignition Research Committee expressed the need 
for a standardised single cylinder engine which would ‘* take actual full-scale 
aviation engine cylinders into the laboratory under accurately controlled operating 
conditions for aviation spark plug research.’? Such an engine was displayed 
at the S.\.E. Semi-Annual Meeting in 1937. Although this engine did meet the 
needs of the spark plug manufacturers, it did not fill the needs of the petroleum 
industry, which was interested primarily in lubricating oil and fuel tests. 

A volunteer group, organised at the 1937 S.A.E. Semi-Annual Meeting: first 
listed the features which such a design must include and then a small design 
sub-committee was formed to study and co-ordinate the requirements. Counting 
the original spark plug test engine, five complete designs were made before a 
combination was developed which appeared to meet all requirements in a satis- 
factory manner. 

The single-cylinder crankease design was laid out to provide for the Wright 
Cyclone air-cooled cylinder, 64 x 62 in. bore and_ stroke. 
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A detailed description of the C.U.E. design and construction comprised the 
major part of the paper, covering such features as:—The balancing: sysicvm; 
main roller bearings; smooth-walled crank chamber ; lubrication ; crankcase con- 
struction; temperature control; crankcase seal; accessory drives; crankshatt; 
connecting rod; speed; spark indicator; flywheel; reverse rotation; dynamometer 
coupling and fuel injection system. 


Comparison of CLUE. Engine Installations (Digest). (A. L. Beall, J.S.A.E., 
Vol. 47, No. 1, July, 1940, p. 53-) (61/18 U.S.A.) 

After discussing the divergence in installation details and accessories aniong 
the installations, bringing out items of special ingenuity or usefulness, the authors 
emphasised that some compromises are needed from each laboratory to make 
the units similar. Further compromise in installation detail or practice also is 
indicated to insure comparability with the multi-cylinder engine, noting that the 
data needed to make the compromises are available. 

The primary object—to substitute the single-cylinder engine for a multi-cylinder 
engine test as a measure of the quality of an aircraft engine lubricating oil—has 
sufficient merit, the authors concluded, and, if fulfilled successfully, it will result 
in such economy as to warrant substantial effort in its completion. At the 
moment, however, no two of the co-operative universal engines as now set up 
are likely to provide comparative data, and none seems to be sufficiently closely 
related to multi-cylinder engine practice to insure comparability of results with 
the large engine. 


An Analysis of the Charging Process in the Two-Stroke Engine (Digest). (C.F. 
Taylor, J.S.A.E., Vol. 47, No. 1, July, 1940, p. 54.) (81/19 U.S.A.) 

The author emphasised the need for specific definitions and indices whereby 
the performance of iwo-siroke engines tested in different laboratories and by 
different personnel can easily be compared. 

In the case of the charging process, it is important to know how much tresh 
charge is available in the evlinder for combustion; how much charge is delivered 
through the inlet ports; what charging pressure is required, and how much 
work is expended in charging. 

To stimulate discussion on the subject, several indices applicable for evaluating 
the scavenging process in all types of two-stroke engines are suggested. .\ 
feature of the paper is the explanation of a new method for measuring scavenging 
efficiency developed at M.1I.T., and the results obtained. 

The ideal charging process, toward which engineers are working, would 
consist of ** the admission of the fresh charge (which may be air or a mixture 
of fuel and air) through the inlet ports in such a way that it displaces the residual 
gases from the previous stroke without mixing or exchanging heat with them, 
or with the engine parts.”’ 


Wear Resistant Coatings (Digest). (J. E. Jackson, J.S.A.E., Vol. 47, No. 1, 
July, 1940, p. 55.) (81/20 U.S..\.) 

The problem of scratching or scuffing of Diesel engine cylinder liners during 
the run-in of the engine may be largely eliminated through a caustic sulphur 
treatment for the honed liners before assembly. 

Through the various properties of the caustic sulphur treatment, the run-in 
is given ample opportunity to produce the most favourable wear resistant coating 
which the liner material is capable of forming. As a small amount of surface 
is worn away, a new layer of the wear-resisting coating will be formed in the 
next reciprocations of the piston. 

Newly assembled Diesel engines require a run-in before being placed in service, 
to bring about a ** mating *’ of all bearings. The difficulty of lubricating the 
smoothed honed liner bore during the period of structural change makes 
imminent during run-in. 
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Surface treatment is no cure-all and its use does not permit less rigid specifica- 
tions of lubricating oil and liner materials. 


Piston Ring and Cylinder Wear (Digest). CE. WW. Templin, J.S.A.E., Vol. 47, 
No. 1, July, rggo, p. 59.) (81/21 U.S.A.) 

Tests show that specially coated rings are not standing up as well as older 
types. This might be due, in some respects, to the fact that the rings them- 
selves were not wholly responsible for their own wear. Rings are usually 
changed due to cylinder wear, and corrosion is, in a great many cases, the 
destructive factor. 

To combat corrosion of the cylinder, the author's report of his own tests 
using ** nitrided and otherwise heat-treated cylinder sleeves and chrome plated 
cylinders ’* suggested one type of solution. 

“Other proposed methods for extending piston ring and cylinder life include a 
system of cooling which carries the water jacket temperature to a consistent 
figure of 200°F., and a renewable type of crankcase oil filter. 

Directing his talk to vehicle designers, the author urged that effort should 
be applied toward maintaining crankcase oil and jacket water at suitable levels 
of temperature to improved ring and cylinder wall life. Temperature control 
seems to be the most tangible factor for the designer to consider. 


Coupled Oscillations of Atreraft’ Engine Propeller Systems. (M. A. Biot, J. 
Aeron. Sci., Vol. 7, No. 9, July, 1940, pp: 376-82.) (81/22 U.S.A.) 

The coupled oscillations of a flexible propeller and an aircraft engine with 
arbitrary number of cranks is investigated. In the first part of this paper a 
practical method is developed to determine the complete dynamical characteristics 
of a rotating vibrating propeller of arbitrary shape, and the legitimacy of the 
approximations is checked with a numerical example. In the second part the 
first nine torsional frequencies of a V-12 engine, with a flexible propeller are 
calculated and compared to the frequencies of the free-wheeling propeller and 
those obtained by considering the propeller as rigid. The simultaneous influence 
of the engine speed on all nine frequencies and the general procedure to compute 
the complete critical speed spectrum are also indicated. 


Dynafocal Suspension for Radial Aircraft’ Engines (Digest). (T. Yates, 
J.S.A.E., Vol. 47, No. 2, Aug., 1940, p. 30.) (81/23 U.S.A.) 

Dynafocal suspension is described as a directional spring mounting system 
which accomplishes a true centre-of-gravity support for an overhung mass, and 
provides sufficient flexibility for the absorption of both angular and translational 
vibratory disturbing forces, without undue loss of stability for the supported 
assembly. 

The name ‘* Dynafocal ’’ represents the term under which this system of 
engine mounting is being marketed. It is a combination of the original name, 
‘Dynamic Suspension,’’ and perhaps a more descriptive term, ‘‘ Focalised 
Support.’’ Credit for the conception of the focalised suspension should be given 
to the Massachusetts Institute of Technology, and practical development of the 
link method of application is credited to the Wright Aeronautical Corp. 

This paper reviews the principles underlying the design and describes the 
Dynafocal suspensions now in use with the idea of showing the practical benefits 
which can be provided through the application of these principles. 


New Engine Developments (Digest). (M. M. Roensch, J.S.A.E., Vol. 47, No. 2, 
Aug, 1940, p. 27.) (81/24 U.S.A.) 
When, as often occurs, engines are not run in carefully, scuffing occurs. This 
scuffing may heal up with further running but, in severe cases, the rings may 
have to be replaced to restore control. 
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This scuffing may be eliminated or alleviated by the use of piston ring coat ngs, 
The major part of this paper is comprised of a discussion of different coa‘ings 
used on the piston rings of three manufacturers, each of which has a different 
idea of a proper coating. These coatings—tin coating, iron-manganese-phos- 
phate coating, and iron oxide coating—are applied by different methods, and 
both the method and chemical composition of each coating are explained. 

Tin coating consists of an electrolytic deposition of tin on the surface o! the 
piston ring. Iron-manganese-phosphate coating consists of an iron phosphate 
with a high percentage of manganese phosphate. This coating is softer than 
grey cast iron and sufficiently porous to adsorb an appreciable amount of oil. The 
treatment necessary to supply iron oxide coating consists of oxidising the — | 
machined surfaces of the iron to a predetermined depth in an enclosed chamber 
heated to a temperature of approximately 1,000°F. in the presence of a suitable 
gaseous oxidising agent. 

Test results are reported showing that treated piston rings wear only half as 
much as untreated rings, and the difficulty of comparing results from one engine 
to another are stressed. 


Modern Aircraft Valves. (A. T. Colwell, Intava World, Vol. 2, No. 6, July, 
1940, pp. 138-43.) (81/25 U.S.A.) 

The modern aircraft engine valve is meeting every requirement imposed upon 
it to-day (r.p.m. > 3,000, B.M.E.P. > 200 |b. per sq. in.). Many American 
valves are operating for periods of over 5,coo hrs. This successful operation 
is due to three major and several minor developments which are described by 
the author. The greatest single step is undoubtedly the adoption of sodium 
cooling. Next comes advances in forging technique making possible the one 
piece hollow head valve and lastly general improvement in cylinder head finning 
and port design. As a result of these major developments, the maximum exhaust 
valve temperature (near the seat) now seldom exceeds 600°C. whilst the maxi- 
mum inlet valve temperature is only of the order of 350°C. Minor improve- 
ments listed by the author include: .\ustenitic steel for exhaust valves, stellite 
faced seats and silchrome seat inserts. The pressure lubrication of the rocker 
arm has greatly reduced stem and guide wear and improved cooling. ‘Typical 
valves constructed by Pratt and Whitney, Wright, Allison, Hispano-Suiza, 
Gnome Rhone, Rolls-Royce, Bristols and Fiat are described. Some _ reference 
is also made to German valves (Bramo, Daimler-Benz and B.M.W.). It appears 
that the general trend is towards hollow head exhaust valves with larger cavities 
(sodium near seat). Valve stems are also increasing in diameter, as_ this 
increases the cooling and simplifies manufacture. 

It was feared that progressive intergranular corrosion might limit the life of 
austenitic valve steel. The sodium cooling is, however, now so efficient that no 
sign of any corrosion is found even after several thousand hours’ service. 


Jumo 205 Diesel Extension Shaft on the Dornier Do. 18 Flying Boat. (Mech. 
Eng., Vol. 62, No. 8, Aug., 1940, pp. 615.) (81/26 Germany.) 

The Junkers shaft has internal vibration dampers. It is nearly 6.5 ft. long 
and weighs 161 |b., including the propeller bearing, and is used to transmit the 
torque from a Jumo 205 Diesel engine to a pusher propeller. Each additional 
foot of length between the propeller and engine entails an extra weight of only 
11.5 lb. The shaft extension does not require attention or servicing in flight, 
so that no extra burden is placed on the crew. 

The straight line propeller shaft extension also enables the torques of a number 
of engines to be combined in a common gearbox and passed to a single propeller. 
Of course, such arrangements require the fitting of clutches which can be actuated 
at will while the power plant is in operation, since provision must be made for 
starting, warming up, and stopping (in case of trouble) each engine separately 
with the propeller at a standstill. A free-wheeling device is also necessary for 
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each «ngine, so that a detective one may be disengaged from the rest without 
affecting the proper performance of the power unit. 


A 15 (hb. Hydraulic Starter for Light Aeroplane Engines. (Mech. Eng., Vol. 62, 
No. 8, Aug., 1940, p. 616.) (81/27 U.S.A.) 

The starter, in three sections, generates hydraulic power up to 7oo psi in the 
pressure chamber. To start an engine with it, the pilot spins a small crank 
in the plane’s cockpit. This forces fluid into an injector, then into a hydraulic 
cell where the pressure has been preloaded to from 150 to 190 psi. The force 
built up from the outside raises the pressure to a maximum of between 600 and 
zoo psi. This potential energy remains in the cell until the pilot, releasing a 
trip button on the instrument panel, allows the power he has created to act 
upon the starting mechanism. 


The Combustion of Aromatic and Alicyclic Hydrocarbons V. The Products of 
Combustion of Benzene and its Monoalky! Derivatives. (J. H. Burgoyne, 
Proc. Roy. Soc., Vol. 175, No. 963, 18/7/40, pp. 539-63.) (81/28 Great 
Britain.) 

The progressive formation of products in the combustion of benzene and its 
monoalkyl derivatives has been studied by analytical methods, and the charac- 
teristic features of the isothermal reactions at various temperatures have been 
established. 

A cool flame reaction of n-propylbenzene has also been investigated, and by 
comparison with corresponding isothermal combustions, it is concluded that the 
propagation of cool flames is conditioned by the accumulation of a phenylalkyl 
hydroperoxide. 

The results are interpreted in the light of the theory of the two-stage process, 
and a schematic mechanism for the main combustion reaction is outlined. This 
comprises degradation of the side chain (if present) and rupture of the benzene 
nucleus, followed by rapid degradation of the higher aliphatic aldehyde thus 
formed, yielding finally formaldehyde and the ultimate combustion products CO,, 


CO and H,O. 


Problem of Valve-Head and Valve-Stem Deposits (Digest). (A. T. Colwell, 
J.S.A.E., Vol. 47, No. 1, July, 1940, p. 52.) (81/29 U.S.A.) 

Deposits on valve stems to-day are causing about 50 per cent. of the valve 
trouble in the automotive field, and slightly more than 50 per cent. in the aircraft 
field. .\ireraft valve trouble is, however, proportionately far less than valve 
trouble in the automotive field. Although much work has been done on varnish 
and lacquer deposits, most of it has applied to pistons and rings, with valves 
receiving only passing attention. 

The real cause of the deposit built-up is apparently traceable to fuel and oil 
since the deposits occur heavily in Diesel motors, particularly when low grade 
fuel is used, and because engines operating on butane are reported to be prac- 
tically free from such deposits. Furthermore, the diversity of opinion expressed 
in a survey made to collect data and of steps taken to improve this built-up 
condition, indicate again that motors have individual characteristics and that 
no standard procedure works for all cases. 

Valve deposits can be divided into six classifications ; those on the valve head ; 
the hard, flint-like deposit from operation; varnish on the stem; deposits under 
the head and on the stem at the valve head end of the guide formed by shuttle 
driving ; deposits on intake valves; and deposits on valve seats. 

It has been definitely proved that oils with good oxidation resistance at high 
temperatures cause the least trouble. The design problem, therefore, is to 
attempt to get a valve stem temperature at the top of the guide which will not 
cause oil decomposition; or to meter the oil so that the deposit formed is not 
thick enough to cause trouble between overhauls; or to remove the deposit. in 
some way as it is formed. 
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Full-Scale Engine C.F.R. Progress Report on Diesel Fuel (Digest). (COAG. AG 
Rosen, J.S..\.E., Vol. 47, No. 1, July, 1940, p. 54.) (81/30 U.S.A. 

Work is progressing on the influence of cetane number, volatility, viscc ity, 
and gravity of Diesel fuels as they affect cold starting, smoothness, low tempera. 
ture starting, smoke, power output, fuel consumption, smell, and engine de- 
posits. Four reference fuels have been established and are being used in these 
studies. 

To date, reports have been received on engine testing conducted in nine 
different laboratories. In evaluating these data as submitted, the preliminary 
results indicated that, when low temperature combustion chamber envelopes are 
approached, high cetane helps idling, light load, and = starting characteristics; 
smoke is the most pertinent characteristic influenced by volatility decreasing as 
the volatility increases; high volatility plus high cetane eliminates stink; and 
low gravity fuels give best horse-power output at lowest fuel consumption. 

Among observations on tests conducted by individual laboratories, using 
different types of engines, were the reports that high cetane fuel gave the most 
hours before ring sticking; that lowest engine deposits came from the fuel which 
has combined good cetane rating and high volatility; and that the rate of pres- 
sure rise correlates with the cetane number. 


The Effectiveness of the Burning in Non-Knocking Engine Explosions (Digest). 
(L. Withrow and W. Cornelius, J.S.A.E., Vol. 47, No. 1, July, 1940, 
pp- 60-1.) (81/31 U.S.A.) 
Combustion was found to be approximately 81 per cent. effective in five 
\ different explosions which were recorded by means of high speed motion pictures 
and pressure cards while running the engine on iso-octane and benzene. The 
term ** 81 per cent. effective,’’ means that, according to modern thermodynamic 
data, only 81 per cent. of the liberated heat energy is accounted for by the 
pressures observed during combustion; in other words, 19 per cent. of the 
liberated heat energy is apparently lost from the working fluid. 
Flame picture and pressure data, together with the Hottel thermodynamic 
- charts, make possible a comparison of the actual rate of inflammation of the 
charge with the rate of combustion required by the thermodynamic analysis for 
developing the observed pressures. These two rates of combustion are approxi- 
mately equal during the inflammation of the first 10 per cent. of the weight of 
the charge and during the inflammation of the last 50 per cent. They differ 
markedly when the actual rate of inflammation is a maximum, and this value 
is attained in the present engine when from 25 to 40 per cent. of the weight of 
charge is burned. 

As the actual rate of inflammation of the charge reaches and passes through 
its maximum value, most of the 19 per cent. of the liberated heat energy that is 
not accounted for at the end of the burning period disappears from the working 
fluid. 

The authors concluded that the data presented indicate that it may be possible 
to increase the effectiveness of the combustion process in an engine operating 
under non-knocking conditions. 

(It should, however, be pointed out that the experimental engine operated at a 
relatively low piston speed of 600 f.p.m. and the relative heat loss would be 
reduced at higher speeds. ) 


The Use of Small Single-Cylinder Engines for the Evaluation of Motor Oils 
(Digest). (A. O. Willey and C. F. Prutton, J.S.A.E., Vol. 47, No. 1, 
July, 1940, pp. 61-2.) (81/32 U.S.A.) 

Small scale single-cylinder engines (22 in. x 2) in. developing 2} h.p. at 
1,800 r.p.m.) can be used advantageously for preliminary investigations of the 
service properties of oils when closely controlled testing procedures are used and 
when the tests are properly tied in with full-scale block tests and field experience. 
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The accurately controlled conditions are subjected to arbitrarily selected factors 
choser. to simulate and accentuate the specific type of service conditions under 
invest ization. 

The authors claim that the older basic items of specifications are inadequate 
for evaluating motor oils in terms of present-day refining methods and engine 
requirements, and describe how the small scale engines are used to evaluate 
such properties as detergency, ring sticking, varnish formation, and corrosive 
tendencies. Simplified laboratory tests for oxidation, corrosion, and other ser- 
vice properties of oils, do not correlate sufficiently well with service results to 
make them dependable as a means for predicting lubricating characteristics in an 
engine. 

It is interesting to note that comparative tests with leaded and non-leaded 
fuels showed no measurable difference in the oil characteristics. 


Severe Duty Engine Conditions as Related to Oil and Fuel (Digest). C. M. 
Larson; Vol..47, No. 1, July, 1940; pps 62-3.) (81/335 
Although over 200 patents were issued for addition agents for oils and fuels 
in 1939, the final Utopian addition agent for present day needs for clean engines 
is still on the proving ground in truck, bus, and tractor operators’ equipment. 

The general feeling is that, regardless of any changes in engine design that 
might momentarily simplify lubrication problems, the output of engines will be 
increased to the limits set by the lubricants. For this reason, it is desired to 
develop better oils so that performance can be increased, vet to limit the types 
of oil necessary to a minimum. 

Severe conditions generally are measured in terms of high power output. 
Such operations have brought about high piston ring groove and valve guide 
temperatures which greatly increase ring and valve sticking tendencies. 

In the case of some high speed passenger car engines and some overloaded 
truck and bus engines, ring sticking is not a problem, but high crankcase oil 
temperatures Cause excessive oxidation resulting in varnish on piston skirts and 
overhead valve mechanism. ‘Time between crankcase drains, alloy type bearings, 
and blow-by contamination all relate to the severity of engine conditions. 

The stability of motor oils is particularly difficult te evaluate, since the ageing 
condition prevailing in the engine is subject to constant change and differs from 
one engine to another. 

The only reliable criterion of the performance of a lubricating oil is its influence 
on engine condition and can only be obtained by inspection of the disassembled 
engine, 


Utilisation of Butane in Heavy Duty Automotive Equipment. (C. 1. Parkhill, 
J.S.A.E., Vol. 47, No. 1, July, 1940, pp. 76-7.) (81/34 U.S.A.) 

Summary of the advantages of butane :— 

1. Butane operation results in substantially the same mileage and, in some 
cases, better mileage than that obtained from petrol. It will deliver less mileage 
than Diesel fuel, but compensates for this with other economic advantages. 

2. It will deliver the same horse-power with lower engine weight than the 
Diesel. 

3. Butane sells locally (Los Angeles) at 10 c. per gal. ; the same price as Diesel 
fuel and 50 per cent. less than the contract price of even second structure gasoline. 

4. With butane there is a total absence of trailing exhaust smoke, and 
obnoxious, nauseating exhaust odours. 

5. Oil drain periods are extended, when butane is used, to 7,500, 1¢,000 and 
even 15,000 miles. 

6. The capital investment in an Otto cycle engine adapted to butane operation 
is far less than the capital invested in a Diesel engine of similar horse-power. 

7- The butane engine will amortise its cost more rapidly than the Diesel engine. 

8. Engine maintenance costs are greatly reduced. 
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Design Factors Controlling the Dynamic Performance of Instruments | with 
Discussion). (C. S. Draper and G. P. Bentley, Trans. A.S.M.E., Vo'. 62, 
No. 5, July, 1940, pp. 421-32.) (81/35 U.S.A.) 

This paper presents a generalised. treatment of instruments which have a single 
movable index, controlled by the magnitude of a single actuating quantity. Such 
an instrument acts as a system with one degree of treedom and is studied by 
the well-known methods developed for such systems. Instruments which include 
servo-mechanisms cannot be treated as systems with one degree of freedom and 
are therefore excluded from consideration. From the standpoint of static indica- 
tions, it is shown that the essential properties of an instrument can be specified 
in terms of range, scale sensitivity, calibration error, environmental error, and 
uncertainty. The definition and use of each of these quantities is discussed. 

It is shown that the response of an instrument to rapid changes in the actuating 
quantity can be calculated if two parameters called instrument characteristics are 
known. One of these parameters has the dimension of time and is called the 
characteristic time. The second parameter is non-dimensional and is called the 
damping ratio. Non-dimensional curves, showing instrument responses to three 
typical variations in the actuating quantity, are plotted for a series of values of 
the damping ratio. These curves are used in an illustrative example to show 
how the values of the instrument characteristics, required to keep dynamic errors 
below a given limit, can be determined in a practical case. 


An Optical Smoothness Meter for Evaluating the Surface Finish of Metals. (J. 
Guild, J. Sci. Inst., Vol. 17, No. 7, July, 1940, pp. 178-82.) (81/36 Great 
Britain. ) 

\ beam of light incident on a reflecting surface is reflected in a manner 
depending on the fine scale character of the surface. If this is perfectly smooth, 
all the light is reflected in a direction determined by the familiar law of specular 
reflexion by a mirror, whereas, if it is perfectly rough—a completely matt surface 
—the light is diffusely scattered in all directions, there being no special concen- 
tration in the direction of specular reflexion. For surfaces of intermediate charac- 
ter the reflected light is still diffused in all directions, but is most strongly 
concentrated in and near the direction of specular reflexion. The fraction of the 
total reflected light which is comprised within a small cone whose axis is in this 
direction provides a measurable property which increases with the smoothness 
of the surface. The present paper describes an instrument which was developed 
to utilise this property for testing the quality of finish of flat or approximately 
flat metal surfaces. A\ beam of light is concentrated on a small area of the 
surface to be tested. All the reflected light is collected inside a small integrating 
sphere whose internal illumination is indicated by a photo-cell of the rectifier type 
connected to a galvanometer. A shutter is fitted within the sphere which enables 
the specularly reflected light to be distinguished from the diffusely scattered light, 
and the ratio of the specular light to the total reflected in all directions, termed 
the S/T ratio for the surface, can be determined. It is shown that this ratio 
affords a very sensitive means of comparing surfaces for smoothness, and a 
table of typical results is given to show where some familiar types of surface 
finish come on the S/T’ scale. 


1 Speed Registering Stroboscope for Gyroscopes. (LL. O. Cook, J. Sci. Inst., 
Vol. 17, No. 7, July, 1940, pp. 186-7.) (81/37 Great Britain.) 

The paper describes a speed registering stroboscope of compact design, which 
is easily manipulated and accurate, with the advantage of self illumination, a 
lamp being automatically switched on when the instrument is held in a vertical 
position for observation. The instrument is set in motion by a lever driving a 
rachet wheel, coupled to an inverted train of gears. The stroboscope disc, which 
revolves very freely, is mounted in miniature ball bearings, and coupled direct 
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to the tachometer. The total weight including battery (which is housed in the 
handie) is 2 Ibs. 


Proposed Air Cleaner Test Code. (W. H. Worthington, J.S.A.E., Vol. 47, 
No. 1, July, 1940, pp. 294-9.) (81/38 U.S.A.) 

Summarising the work of the Air Cleaner Test Code Sub-division, the Air 
Cleaner Test Procedure is presented in its revised *‘ code ’’ form as a laboratory 
method of test procedure. Included is a discussion of the properties of dust 
prepared by the usual screening methods, an outline of the accepted methods 
of particle size determination, and suggestions as to how dust of a definite 
particle size may be prepared. 


oe 


An lustrument for the Continuous Measurement of Piston Temperature (Digest). 
(A. F. Underwood and A. A. Catlin, J.S.A.E., Vol. 47, No. 1, July, 1940, 
p: 63.) (81/39 U.S.A.) 

The problem of developing an instrument for the continuous measurement of 
piston temperatures by the thermocouple method can be divided into three 
parts :— 

1. The measuring instrument or instruments necessary. 
2. The installation of the thermocouples in the piston. 
3. The necessary electrical circuit connecting the two. 

After reviewing the principle of operation of the potentiometer method of 
reading temperatures, the standard light beam galvanometer selected for use 
with the intermittent contacts is described. The sensitivity of the galvanometer 
is controlled by means of a variable ballast resistor connected across its terminals. 
A multiple switch makes possible the continuous measurement of one temperature 
or the intermittent measurement of several temperatures. The thermocouple 
circuit is closed at the bottom of each stroke and, with the galvanometer as 
an indicator, it is possible to balance the voltages and read the temperatures as 
in an ordinary instrument. Silver contacts are used. 

Test data obtained with the instrument described by the authors include tem- 
perature gradients of both aluminium and cast iron pistons; the effect of load 
variation on piston temperatures; and the effect of spark advance on piston 
tempcrature. 

A\ test car installation has shown that measurements can be made continuously 
on the road, the instrument requiring neither attention nor adjustments. 


The Cinema Integraph. (H. L. Hazen and G. S. Brown, J. Frank. Inst., 
Vol. 230, No. 1, July, 1940, pp. 19-44.) (81/40 U.S.A.) 
The machine is used to expedite the work of evaluating an integral of the 
form 
b or x 
a 
where g(a) and the kernel f(y+a) are known functions and y represents a 
variable parameter. 

To perform the multiplication and integration process, the cinema integraph 
uses light from an incandescent source and an arrangement of masks. The 
light is measured by photo tubes in a manner similar to that used in an earlier 
machine. Motion picture film is used for the masks which transfer the functions 
g(a) and f (#) into the machine instead of the cardboard masks used in the earlier 
machine. From this use of motion picture film comes the name ‘* Cinema 
Integraph.’’ An important feature of the procedure is that analytic expressions 
for the functions are not required; the only requirements being that it be 
possible to plot them on a two-dimensional graph with sufficient accuracy, that 
each plot be single valued, and that any discontinuities be finite in number. 
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The time required to evaluate a parametric product integral using the new 
machine is not very great. Briefly, it is necessary first, to prepare the function 
films from the graphs of the functions using an auxiliary apparatus provided; 
second, to locate these films in the machine; and third, to make a few adjust- 
ments to calibrate the machine for the particular problem and to interconnect 
certain mechanisms according to the form of solution desired. From = then on 
the operation is almost entirely automatic and the complete solution is obtained 
within a few minutes and is usually accurate to within approximately one per 
cent. of full scale. 


An Instrument for Measuring Low Frequency Accelerations in: Flight. (C. S. 
Draper, W. Wrigley, J. Aeron. Sci., Vol. 7, No. 9, July, 1940, pp. 
388-401.) (81/41 U.S.A.) 

Instruments for measuring the vibratory motions and strains which are directly 
associated with power plant operation in aircraft have been in service use for 
some time but equipment for studying the low frequency, high amplitude motions 
of wings and control surfaces has not been generally available. The measure- 
ment of such motions introduces certain problems of instrument design which 
are discussed in the present paper. An instrument which offers a practical solu- 
tion of these problems is described and the results of performance tests are 
discussed. 


A seismographic system consisting of a mass connected to the vibrating 
member by means of an elastic coupling and a damper is an essential part of 
an instrument for measuring vibration in aircraft. The performance charac- 
teristics of such systems are discussed with the aid of non-dimensional curves. 
By means of these curves the frequency ranges for satisfactory operation of 
oa instruments for measuring vibratory displacements, velocities, and accelerations 
cy can be quantitatively determined for various degrees of damping. It is shown 
that an accelerometer is the most suitable type of equipment for measuring low 
frequency, high amplitude vibrations. 


The experimental accelerometer developed during the work reported in the 
present paper uses an oil damped seismographic system with an effective natural 
frequency of about fifty cvcles per second. A variable reluctance system changes 
the inductance of two coils used as arms of an inductance bridge and thus 
controls the bridge output. The bridge is supplied from a 600-cycle, governor- 
controlled, motor generator set and feeds into a vacuum tube amplifier which 
in turn operates an oscillograph. The accelerometer operates with substantially 
constant sensitivity from zero frequency up to some high-frequency limit which 
depends upon the damping medium and may be as high as thirty cycles per 
second under proper conditions. .\ table is given which summarises the effect 
of oil temperature and viscosity on the operating range. 


M.G.H. Performance Meter (Digest). (FE. F. Harrison, J.S.A.E., Vol. 47, No. 2, 
Aug., 1940, p. 26.) (81/42 U.S.A.) 

The instrument described in this paper indicates continuously on an_ electric 
meter the overall performance of a car in miles per gallon, just as the speedo- 
meter indicates continuously the speed of the car in miles per hour. Thus the 
effect of the variables can be observed at the time that they are influencing 
economy. 

The major part of the paper describes an apparatus which produces a voltage 
which is a direct measurement of the speed in miles per hour and another piece 
of equipment which produces an electrical resistance which is a direct: measure- 
ment of flow of gasoline to the engine in gallons per hour. These two electrical 
values are combined in such a way that the meter scale can be calibrated to give 
a direct reading in miles per gallon. 
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Influcnce of Cycle Stress on Corrosion Pitting of Steels in Fresh Water and 

; Influence of Stress Corrosion on Fatigue Limit. (D. J. MeAdam = and 

G. W. Geil, Bur. Stan. J. Res., Vol. 24, No. 6, June, 1940, pp. 685-722.) 
(81/43 U.S.A.) 

By examination of surfaces and longitudinal sections of specimens of steel after 
stress corrosion, information has been obtained about the influence of cyclic 
stress (during corrosion) on the form and size of corrosion pits. .\ discussion is 
given of the theoretical stress concentration due to corrosion pits, and of the 
influence of size on the effective stress concentration. 

By comparison of typical views of corrosion pits with curves representing the 
decrease of the fatigue limit with corrosion time, the forms and sizes of corrosion 
pits are correlated with the resultant lowering of the fatigue limit. 

The stress corrosion process is discussed in terms of the general theory of 
corrosion of metals. With increase in cyclic stress and cycle frequency, the 
corrosion process is shifted from a cathodically controlled process toward an 
anodically controlled process. 


Fatigue of Helical Springs. (R. R. Tatnall, Engineering, Vol. 150, No. 3,887, 
12/7/40, pp. 36-7.) (81/44 Great Britain.) 

The fatigue properties of a helical spring can be established by a comparison 
of the endurance limit of the material used with the true stress cycle, as deter- 
mined by design specifications, allowance for curvature and other stress con- 
centrations, and vibration effects. It seems that a large majority of spring 
failures are accounted for in the true stress values, while there are some, of 
course, which result from metallurgical factors. Because many springs are 
designed for limited space, it is not possible to give the allowance for the factors 
as outlined, which would prevent a large number of spring failures. It is not 
intended to imply that all springs need to be analysed in the foregoing manner. 
Fatigue is not a factor in many spring applications, but in those troublesome 
and annoying cases which do occur quite frequently, this outline gives the method 
by which the trouble may at least be understood, if not eliminated. 


New Type of German Canned Food Container (Ind. and Eng. Chem. (News 
Ed.), Vol. 18, No. 13, 10/7/40, p. 589.) (81/45 Germany.) 

New type of can container for packing food products, dispensing altogether 
with the use of tin plate, has been developed in Germany, according to a report 
from the American Consulate General, Frankfort-on-Main. Instead of tin for 
coating the iron, the base sheet for making the new type of can is coated with a 
phosphate film, applied by the well-known Bonder phosphate rustproofing process, 
controlled by the Metallgesellschaft A.G. of itrankfort-on-Main. 

Instead of being soldered, the can is welded, enabling a further saving of 
2 per cent. in can material. Special automatic machinery has been developed 
for achieving the welding in an efficient manner. 

By means of the Bonder process, a thin, tight, and uniform phosphate film is 
placed upon the iron sheet in two or three minutes by immersion in a_ special 
phosphate bath. The entire production process requires 30 minutes. 


Thermostatic Bimetals (with Discussion). (S. G. Eskin and J. R. Fritze, Trans. 
A.S.M.E., Vol. 62, No. 5, July, 1940, pp. 433-42.) (81/46 U.S.A.) 

The use of thermostatic bimetals has increased rapidly during the last fifteen 
years. In this period, considerable study has been given the subject. The 
present paper reviews the available information dealing with the theory and 
practice in the application of bimetals. A lack of essential data concerning 
various pertinent properties of the material is indicated. Basic principles are 
thoroughly considered, as in the analysis of the mechanics by Professor 
Timoshenko and in the properties of nickel-iron alloys. However, a considerable 
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fund of useful data is also presented in the form of curves and tables which vive — } 
the properties of representative bimetals. 


The Significance of, and Suggested Limits for, the Stress in Pipe Lines Duc to 
the Combined Effects of Pressure and Expansion (with Discussion), 
(D. B. Rossheim and A. R. C. Markl, Trans. A.S.M.E., Vol. 62, No. 5, 
July, 1940, pp. 443-60.) (81/47 U.S.A.) 

This paper has been prepared as a vehicle for discussion of the following basic | 
problems, on which agreement must be reached to establish a_ satisfactory 
working stress basis for pipe lines :— : 

1. Proper allowable stresses for combined pressure and expansion effects. 
2. Influence of and limits for localised stresses under static and repeated 
loading. 
by 3. Capacity of bolted joints to withstand expansion effects without leakage 
or damage to flanges, bolts, or gaskets. 
4. Effect of pre-springing, self-springing, creep, and yielding on operating 
and off-stream stresses. 

An attempt has been made to point out various aspects of each issue, rather 

than limit the presentation to the personal views of the authors. 


Properties and Performance of Plastic Bearing Metals (with Discussion). (1. M. 
Tichvinsky, Trans. \.S.M.E., Vol. 62, No. 5, July, 1940, pp. 461-7.) 
(81/48 U.S.A.) 

Bearings made of plastic materials can be used successfully not only for the 
case of perfect fluid lubrication but also for that of semi-fluid lubrication. 
Certain additions, such as graphite, will sometimes permit the application of 
these materials under conditions of diy friction. 

By virtue of good physical properties these bearings find a wide application. 


Heavy duty plastic bearings are used in the steel mill industry. Lubricated and 
cooled with water, they carry heavy loads at pressures of several thousands 
; pounds per square inch. As guide bearings their performance ranges from small, 


high speed spindles, to large ship propeller shafts. Oil, water, and = grease- 
lubricated plastic bearings are used extensively in industrial, marine, and farm 
machinery. 

There are many differences in the behaviour of plastic and metal bearing 
materials by virtue of which the performance is also different. This article 
intends to point out the most important physical properties, as well as some of 
the characteristic performances of plastic bearing materials. 


Neoprene as a Spring Metal (with Discussion). (F. L. Yerzley, Trans. A.S.M.E., 
Vol. 62, No. 5, July, 1940, pp. 469-78.) (81/49 U.S.A.) 


Analysis of spring applications reveals at least five outstanding reasons for 
the use of rubber springs. These are :— 


1. To reduce noise. The function of rubber in this respect is to avoid trans- 
mission of audio-frequencies through metallic supports. 

2. To impart flexibility. In addition to the technically more interesting 
applications, involving periodic vibrations which are subject to more or less 
precise mathematical treatment, there are numerous applications arising from 
the need for a mild cushioning effect. 

3. To reduce production cost. The trend in modern machine production is 
toward lighter construction and higher speeds. In general, this means also that 
precision in manufacture must be increased, usually at an increase in the cost 
of machining operations. Rubber in compression will conform readily to irregular 
surfaces and can, in some cases, be employed to eliminate a machining operation 
as well as maintenance expense. 

4. To reduce maintenance costs. Rubber springs frequently eliminate guides 
and other points of metal-to-metal contact, and thereby reduce maintenance costs. 
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5. {ov obtain definite damping action. When damping action is required with 
metallic springs, auxiliary frictional equipment is usually required. Leaf springs 
provide damping, but the extent of the damping action varies with the lubrica- 
tion between the leaves and is not subject to practical control. The damping 
action of a rubber compound is definite and reasonably constant and is obtained 
without mechanical wear and without need of attention. 

In this paper the mechanical properties of neoprene which are important for 
vibration isolation and damping are evaluated and compared with the analogous 
properties of rubber. Static and dynamic moduli and damping action are 
specifically treated. 


Superfinishing. (Machinery, 4/7/40, pp. 435-7-) (81/50 Great Britain.) 

A finishing grinding operation can rarely be accomplished without creating a 
layer of disturbed material, and may even cause surface annealing in hardened 
parts. This article describes a method of obtaining a finished surface by the 
application of fine grit abrasive stones to the rotating bearing surface under light 
spring pressure and under a flow of light lubricant. The equipment, the control 
of conditions and the necessary speeds are described, and details of experience 
with finished articles are given. — Illustrated with one photograph. (Abstract 
supplied by Metropolitan Vickers Research Department.) 


Creep Rates from Tests of Short Duration. (Kanter and Sticha, Trans. A.S. 
Met., June, 1940, pp. 257-76.) (81/51 U.S.A.) 

This article is concerned with methods of determining creep rates from tests of 
short duration only. Attempts at correlating rate of creep and stress at constant 
temperature are reviewed, and a relationship between the logarithm of creep rate 
and the reciprocal of absolute temperature under constant stress is postulated. 
This relationship suggests a means of correlating small creep rates and large creep 
rates. The article describes the apparatus and the procedure for such an investi- 
gation, and gives an account of the results obtained. Illustrated with two photo- 
graphs, four micrographs, three graphs and one diagram. (Abstract supplied by 
Metropolitan Vickers Research Department.) 


Engineering Properties of Rubber in’ Compression (Digest). (R. W. Brown, 
J.S.A.E., Vol. 47, No. 1, July, 1940, pp. 22-25.) (81/52 U.S.A.) 

The engineer can best visualise the performance of rubber when loaded by first 
considering it as a non-compressible fluid which flows from a region of higher 
pressure to any available region of lower pressure. Such flow is resisted by 
stresses within the rubber and by adhesion to the surfaces in contact with the 
mounting until equilibrium occurs. It is therefore necessary to consider the area 
and type of contact with the mounting to ensure accurate load-deformation 
measurements. Rates of load application and removal have been used generally 
in measuring load deformation which are much slower than occur on actual rubber 
parts in automotive service. 

Presenting data concerning the compression characteristics of rubber to aid 
engineers in incorporating rubber into their products, the author defined seven 
properties of rubber—load deformation ; stiffness ; hardness ; form factor ; tempera- 
ture factor ; permanent set ; and dynamic properties, including creep. 

Discussing hardness, the generally used durometer method of measuring. this 
property has ‘* serious limitations and low accuracy *’ when applied to rubber, 
and the S.A.E. is co-operating with the A.S.T.M. to improve this condition. 

Temperature curves are not ordinarily required in design computations for 
rubber parts in motor cars since the rubber functions in a commercially acceptable 
manner through the range of temperatures to which the rubber is subjected in a 
motor car. 

The description of apparatus developed to measure the various properties of 
rubber includes dynamic performance-measuring and fatigue-testing equipment. 
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Load Carrying Capacity of Bearing Surfaces (Digest). (M. O. Teetor, J.S..\.E., 
; Vol. 47, No. 1, July, 1940, pp. 55-6.) (81/53 U.S.A.) 

The load-carrying capacity of a bearing surface is affected by surface finish, 
coefficient of friction, speed, thermal conductivity, lubrication, material, and 
depends markedly on temperature. Surface temperature is the temperatuie of 
the surface material, microscopic in depth and expanse. High surface temperature 
is the cause of surface failure, and bearing surfaces fail because the areas in contact 
reach the melting-point of the material. 

Another factor stressed by the author is surface finish. It affects the load- 
carrying capacity because it determines the actual area and distribution of that 
area in contact. It appears that a bearing surface carrying a given load satis- 
factorily is dotted with high-pressure areas, microscopic in size and depth, that 


melt and cool almost instantaneously. The gradual oxidation that takes place 
constitutes the process of normal wear. It is only when the high temperature 


areas get too large and deep to cool instantaneously that failure occurs. Because 
of their ability to cool, rough surfaces have greater load-carrying capacity than 
smooth surfaces. Load-carrying capacity decreases as the contacting area 
increases, and can be increased by dividing the bearing surface into smaller areas. 
The capacity of such an interrupted surface can be increased further by filling the 
grooves or cavities separating the small bearing areas with a suitable material. 


Production of Magnesium Alloy Aircraft Parts. (L. B. Grant, J.S.A.E., Vol. 47, 
No. 2, Aug., 1940, pp. 325-31.) (81/54 U.S.A.) 

The author reviews the progress made and discusses the problems encountered 
by aircraft manufacturers in the production of aeroplane parts made from mag- 
nesium alloys. Although the procedures instrumental to the use of magnesium 
alloys are not unduly difficult or complicated, they should be well understood and 
rigidly followed so that the best results can be obtained from the use of magnesium. 

The composition, mechanical properties and correlations with Government 
specifications are given in séven tables. Specific recommendations are made on 
design, pattern construction, chemical surface treatments, machining, assembly 
protection, and painting. Information also is given on welding, riveting and 
forming of sheet and extruded shapes. 


A New Method of Testing and Grading Fine Abrasives (with Discussion). (KE. 
Hemingway, J.S.A.E., Vol. 47, No. 2, Aug., 1940, pp. 332-41.) (81/55 


U.S.A.) 
: When a stone of too great hardness is applied to a ground surface, its too- 
es rigidly-held grits are not removed to dress and sharpen its face and the cutting 


action slows down much sooner than desired. When the stone used has too little 
bond strength, its action on the hill-peaks results in an extremely rapid removal 
of metal as the stone breaks down very fast. 

\fter describing various preliminary tests, the author reveals that a Rockwell 
hardness tester with a | in. steel ball and a 60 kg. load finally was selected for 
grading superfinishing stones. .\ curve is included that indicates the proper stone 
to use in superfinishing a given hardness of steel under standard conditions. 
Such graphs have been used for five months with satisfactory results, and the 
former difficulties have practically disappeared. : 

In conclusion, the author contends that every user of fine-grit bonded abrasive, 
no matter what their application may be, has at his disposal in this method an 
accurate means of predetermining their cutting characteristics. 


The Dynamic Fatigue Life of Rubber (Digest). (S. M. Cadwell, R. A. Merrill, 
C. M. Sloman and F. L. Yost, J.S.A.E., Vol. 47, No. 2, Aug., 1940, 
p. 27.) (81/56 U.S.A.) 
This paper reviews the results obtained in studies on the dynamic fatigue life of 
rubber. These results show the critical dependence of the fatigue life on the 
imposed oscillation conditions. 
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The dynamic fatigue life of rubber which is being vibrated linearly is discussed 
first, with a description of the apparatus and explanation of test methods. A 
dynamic fatigue life curve shows that the rubber under linear vibrations exhibits 
a minimum dynamic fatigue life when the minimum length of the vibrating member 
is equal to its free unstrained length. 

Fatigue lite curves obtained under constant-load conditions show a similarity 
to the fatigue life curves for constant-strain oscillation. Similarly, test data on 
the dynamic fatigue life of rubber vibrated in shear are entirely in accord with 
what would have been predicted from the linear fatigue data. 


Cast [ron Cylinder Bores (Microstructure, Composition, Hardness and Wear) 
(Digest). (E. K. Smith, J.S.A.E., Vol. 47, No. 2, Aug., 1940, p. 28.) 

In a summary of the effect of the various elements of cast iron on its micro- 
structure when other variables are considered constant, it is brought out that 
silicon and carbon soften the iron; that manganese aids in controlling the effect 
of sulphur; that high phosphorus content tends to make the iron brittle, but hard 
phosphide inclusions retard wear; that nickel acts as a graphitizer, promoting 
machinability ; that chromium forms stable carbons; and that molybdenum pro- 
motes strength. 

It is concluded that cast irons with normal flake graphite give the best wear ; 
those with large amounts of ferrite give poor wear ; irons with ferrite-fine graphite 
structure give the worst wear; and irons with excessively coarse graphite give 
porous bores, 

The paper concludes with a brief digest of current ideas on the causes and 
prevention of cylinder wear, including abrasion, corrosion and structure. 


Creep Under Combined Tension and Torsion. (Tapsell and Johnson, Engi- 
neering, 260.7/40, pp. 61-3.) (81/58 Great Britain.) 

The authors now publish the results of their first series of tests. All the creep 
strain-time curves are shown to have the same geometric form, so that the creep 
rates after 150 hours for all conditions of stress are comparable. It is shown that 
in the pure tension tests the axial creep rate is proportional to a power of the stress, 
and this suggests that a similar relation is true under various combined stress 
conditions. The experimental results as a whole are examined in the light of 
theoretical expressions derived by various authors in the past, and new expressions 
are formulated. The results provide evidence that after a definite time the creep 
rate in the direction of major principle stress is proportional to the difference of 
powers of the maximum shear stresses. The article is to be continued. Illustrated 
with seven graphs. (Abstract) supplied by Metropolitan Vickers Research 
Department. ) 


Optical Plastic Materials. (Mech. Eng., Vol. 62, No. 8, Aug., 1940, p. 613.) 
(81/59 U.S.A.) 

The new non-mouldable resin can be readily sawed, drilled, turned, and even 
ground and polished on opticians’ laps. It does not exhibit true plastic flow under 
heat and pressure, but may be bent to shape at 160°C. The tensile strength of 
the material at room temperature is 8,000 to 10,000 psi, and the hardness is 60-62 
on a Rockwell C scale with a 68 kg. load and 4 in. ball for 15 sec. Its stability 
to sunlight and ultra-violet light is excellent. Non-breakable eyeglasses are now 
being produced from this material by an optical company on an experimental 
basis. 


A New High Temperature Alloy. (Mech. Eng., Vol. 62, No. 8, Aug., 1940, 
pp- 613-4.) (81/60 U.S.A.) 

The Westinghouse Research Laboratories have produced a new alloy, containing 

only 7 per cent. iron, which is stronger than any known steel. It retains its 


h, 
nd 
of 
re 
ct 
d- 
at 
at 
ce : 
re 
se be 
an 
ca 
iS. 
he 
ed 
nd 
n. 
nt 
yn 
ly 
id 
35 
O- 
1g 
‘le 
al 
el] 
or 
ne 
ne 
e, 
an 
il, 


62 ABSTRACTS FROM THE SCIENTIFIC AND TECHNICAL PRESS. 
strength at temperatures higher than 2,000°F. The alloy, which ts the result of 
almost seven years of research work, is actually stronger at 1,100°F, than orc nary 
low-carbon steel is at room temperature. Stranger still, it has a low dan ping 
coefiicient—or in other words, it retains its elasticity at such elevated tempera: ures, 

Almost half of K-42 B, as it is known, is nickel, and about a quarter is cobalt. 
Other components include chromium, titanium and iron. Production of the ictal 
on a commercial scale is known to be practical, but its first cost will be high, 
and its immediate uses are expected to be those of a special-purpose alloy for dies, 
valves, steam fittings, and, possibly, turbine blades and other applications 
requiring temperature-resistant metals. It is reported that the new alloy 
** creeps "' a great deal less than other metals in its class. 


Hydraulic Drives Industrial Service (Digest). (R. M. Schaeter, J.S.\.E., 
Mol. a7, No: 2, Aus., 1946, p. 28.) (81/61 U.S...) 

Hydraulic drives are classified into two basic types :— 

1. The positive-displacement type, which consists generally of a positive or 
variable-displacement pump and a constant-displacement hydraulic motor, cither 
of the piston or of the eccentric type. 

2. The turbo type, which depends upon the kinetic energy of the fluid discharged 
by an impeller or pump on the input side against the vanes of the turbine or 
runner. : 

It is explained that the turbo type depends upon the change of the kinetic 
energy of the fluid during its circulation, whereas the positive-displacement type 
depends upon the transfer of liquid under pressure at low velocity. For this 
reason the positive-displacement type does not have the shock-absorbing qualities 
that can be obtained with the turbo type. It is pointed out that all of the hydraulic 
drives which have been developed and applied recently in connection with internal- 
combustion engines are of the turbo type. 

his paper demonstrates clearly the different performance characteristics that 
can be obtained with each of the two basic types of turbo hydraulic drive—the 
hydraulic coupling and the torque converter—when used in connection with 
internal-combustion engines. 


A New Heat Transfer Liquid for Temperature up to 900°F. (Mech. Eng., Vol. 
62, No. 8, Aug., 1940, p. 613.) (81/62 U.S.A.) 

A new chemical mixture used as a heating and cooling liquid which will transfer 
heat up to goo°F. is described by engineers of the du Pont de Nemours Co. 
Consisting of approximately 4o per cent, sodium nitrite, 7 per cent. sodium nitrate, 
and 53 per cent. potassium nitrate, the mixture has a low melting-point, high 
heat-transter rate, and a thermal stability and a lack of corrosive action on steel 
at temperatures above those obtained with Dowtherm, hot oil, or high steam 
pressure. 

Obtainable in salt form, the solid material may be melted with 150 Ib. steam 
pressure at 288°F., and when molten can be pumped like water. 


Photographic Reproduction of Engineering Drawings on a Variety of Surfaces. 
(Mech. Eng., Vol. 62, No. 8, \ug., 1940, p. 617.) (81/03 U.S.A.) 

A new process by which engineering drawings are directly reproduced, photo- 
graphically, on nearly any kind of surface is now being used by the Glenn L. 
Martin Aircraft Co. An extremely large camera snaps pictures of large drawings, 
the negatives are developed, and the images projected back to large sheets of 
wood, metal, paper or cloth, whose surfaces have been sensitised with a special 
emulsion. When such a sheet—the maximum standard size is 5x 10 ft., but it 
can be larger—is developed, the drawing appears in exact scale, or in fractional 
or multiple scales if it appears desirable. Fixtures, jigs, etc., are no longer built 
from small-scale drawings, but are constructed directly on the full-scale drawings 
themselves ; the workmen simply follow the lines of the photographic print, 
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LIST OF SELECTED TRANSLATIONS. 


Nori.—Applications for the loan of copies of translations mentioned below 
should be addressed to the Secretary (R.T.P.), Ministry of .\ireraft) Production, 
Thames House, Millbank, S.W.1, and copies will be loaned as far as availability 
of stocks permits. Suggestions concerning new translations will be considered 
in relation to general interest and facilities available. 

Lists of selected translations have appeared in this publication since September, 
1938. 


ARMAMENTS. 
TRANSLATION NUMBER 
AND AUTHOR. TITLE AND JOURNAL. 

=Chevalier, R. Parachute Troops, French Ideas on Their Training 
and Use in the Field. (Condensed from Revue 
d'Etudes Militaires, May, 1938.) (Luftwehr, 
Vol. 6, No. 10, Oct., 1938, pp. 392-8.) 

1069 -Beseler, J. The Armament of Enemy (British and Freach) 
Atreraft from Observations on Captured Material. 
(Luftwissen, Vol. 7, No. 3, March, 1940, pp. 
40-53.) 


1075 hive 7 .. Balanced Gun Rings for Aircraft. (German Patent 
666, 783, C.22.02 of 22.2.31, published 26/10/38. 
Mechanische Werkstatten Neubrandenburg, 


G.M.b.H., Berlin—Britz.)  (Flugsport, Vol. 30, 
No. 24, 23/11 38, Collection of Patents, pp. 


AERO AND HypropyNaAMIcs. 


Gortler, H. The Transition from Subsonic to Supersonic 
Velocity in a Gas Flowing Through a Nozzle. 


Vol. Ne. 6, 1996,.. pp- 
325°337-) 
1048 Cremona, ©. Kaperimental Tank at the Guidonia Hydro- 


dynamical Laboratory. (Atti di Guidonia, No. 6, 
30/4/39, pp. 85-104.) 


Prandtl, L. On the Caleulation of the Boundary Layer. 
(Z.A.M.M., Vol. 18, No. 1, 1938, pp. 77-82.) 
1065 Gerber, .\, Investigations into the Control of the Boundary 


Layer by Suction. (Comm. ANerodyn. Institute 
Fed. Techn. Coll., Zurich, No. 6, Zurich, 1938.) 


AIRCRAFT. 


1066 Viola, T. .. New Methods of Calculation for the Determination 
of a Wing with a Special Form of lustability of 
Elastic Equilibrium.  (L'Aerotecnica, Vol. 20, 
No. 3, March, 1940, pp. 191-204.) 
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Schebel, F. 


Groth, E. 
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Hussmann, 
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Binz, A. 
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TITLE AND JOURNAL. 

Strength Investigations on Variable Pitch P opel 
lers for Aircraft. (Flugwehr und Technik, \o. 3 
March, 1940, pp. 65-8.) 

Variations of Speed and Dynamic Pressure vring 
a Vertical Nose Dive. (L.F.F., Vol. 13; 930, 
pp. 371-3.) (To be read in conjunction with 
M.A.P. Trans. 1,079.) 

Calculation of Nose Diving Speeds. (Luftwissen, 
Vol. 7, No. 2, Feb., 1940, pp. 31-2.) (To be read 
in conjunction with M.A.P. Trans. 1,078.) 


ENGINES. 

Limiting Factors in Single Stage Centrifugal 
Superchargers for Aero Engines.  (Luttwissen, 
March, 1940, pp. 54-01.) 

New Methods of Distance Measuring and Control 
in Engine Tests on Altitude Test) Benches. 
(Luftwissen, Vol. 6, No. 5, May, 1939, pp. 157- 
162.) 

Test Benches for Altitude Investigations, (Lutt- 
wissen, Vol. 5, No. 12, Dee., 1938, pp. 432-6.) 
Comparison of Valee Mechanism (Poppet and 
Sleeve) us regards Limiting Values of Conpres- 
sion Ratio, Mean Effective Pressure and Specific 
Fuel Consumption. (L.F.F., Vol. 16, No. 5, 

20/5/39, Pp. 270-82.) 

Vibrations Helical Valre Springs. (Jahrbuch 

der deutschen, L.F.F., Vol. 1938, pp. 


132.) 


MATERIALS. 
On the Internal Friction of Solid Bodies, Especially 
Metals. (Ann. d. Phys. XLVII, 1892, p. 671.) 


INSTRUMENTS. 

Measurement of the Impact Pressure in’ Flight of 
a Monoplane, by Pitot Tubes in the Disturbance 
Zone of the Wing. (Jahrbuch der deutschen, 
Vol. 1,.1938, pp. 588-610.) 


MISCELLANEOUS. 

Approximate Methods for Caleulating  Charac 
teristic Values. (Z.A.M.M., Vol. 19, Nos. 4 and 
5, Aug. and Oct., 1939, pp. 224-49 and 297-318.) 

Tasks of Chemical Science in the New Germany 


(Ang. Chemie, Vol. 47, No. 1, 6 1/34, pp. 1-11.) 
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drmament ev. Speed as a Means of Defence for the Bomber. (V. Martucei, Riv. 
Aeron., Vol. 16, No. 4, April, 1940, pp. 35-46.) (82 1 Italy.) 

The present day bomber is fitted with the same type of gun as the attacking 
fighter. The methods of sighting are no better, and as a result the aerial combat 
has to be fought out at close range (100-200 yards). To reduce vulnerability, 
the speed of bombers has been increased as much as possible and evasive tactics 
are employed unless a screen of protecting fighters is available. On account 
of the small endurance of the latter, this method of indirect protection seriously 
restricts the range of the bomber. If speed becomes the main protection, high 
aerodynamic efficiency of the fuselage necessarily leads to very cramped quarters 
of the crew and this reacts unfavourably if a gunnery duel becomes after all 
necessary. 

For this reason the author favours the utilisation of large 4-engined bombers 
with good visibility and fitted with guns capable of accurate fire over a relative 


large range (2,000-3,000 yards). The sighting mechanism of such guns. will 
necessarily be complicated and is best carried out by centralising the controls of 
all the guns. The gunnery officer would be stationed at a point ensuring good 


visibility and the guns, being controlled from a distance, could be arranged 
to give the best concentration of fire. 

A large aireraft necessarily gives a steady platform and if necessary the 
turrets could be coupled so as to reduce recoil shock. 

Provided such a bomber can spot the attacking aircraft at a sufficient distance, 
it should have little to fear from present day fighters. To deal effectively with 
them, new heavy fighters of the destroyer or cruiser class would have to be 
evolved. Such twin-engined fighters would have to carry heavy armament and 
rely on long range fire rather than on aerobatic qualities characterising the close 
range attack ruling at the moment. 


Effect of Noises of Warfare on the Ear. (V. S. Littler, Nature, Vol. 146, No. 
3,094, 17/8/40, pp. 217-219.) (82/2 Great Britain.) 
The rapid development of high explosive weapons of destruction and attack, 
accompanied by increased blast effects, has necessitated increased protection 
against the possibility of physical injury. 
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The methods of protection of the ears against explosive sounds are very 
simple. One of these, the earplug, has probably been in use for more thin 4 
century and has always been used extensively by gunners and others iv the 
presence of intense noise. The other is the buffer, which is a wedge of rubber 
or resilient material held between the teeth. It is believed to prevent the full 
shock of an explosion from being conveyed through the bones of the skull, 
Relaxation of the face muscles, in reducing the rigidity of any exposed part, 
is an additional protection which reduces blast effects. .\ supply of these such as 
cotton-wool soaked in ** Vaseline ‘* can easily be carried about the person as a 
precaution, and in the case of children pads strapped on the ears are an alter- 
native. Earplugs made of hard material are not advisable as they are apt to 
produce irritation after long periods of use, and they have litthe advantage over 
more resilient obstructions. 


Armour Plates for Atreraft. (Inter. Avia., No. 719, 227,40, 15.) (82 3 

The installation of steel armour plates in nearly all the recent aireralt types 
in the course of this war has been found to offer excellent) protection to the 
aircraft crews from machine gun and cannon fire. These plates, which in many 
cases are designed to form bulkheads or seat backs, protect the crew members 
mainly from head and chest injuries. The thickness of the plates ranges trom 
lin. to din.; the plates prevent the penetration of machine gun projectiles and 
splinters. Meanwhile, the U.S. Rubber Co. has developed a new type of aircraft 
armour plate of rubber and steel which is said to be about 20 per cent. lighter 
than all-steel armour plates. Tests have shown that the new material is capable 
of withstanding shots from various calibre ammunition even when fired at very 
close range. Details of the new invention are not available. . 


Respirators for Parachute Users. (Inter. Avia., No. 5/7/49, p- 3.) {82 4 


The Mayo Clinic, Rochester, Minn., has announced a new pocket oxygen 
flask to the American Association for the advancement of science. The flask 


is a supplement to the ordinary oxygen system of the aeroplane and is intended 
for the use of military pilots forced to take to parachutes at great altitudes. It 
disconnects automatically when the pilot leaves the aeroplane by parachute ; the 
oxygen supply contained in the flask is sufhcient for ten to fifteen minutes. 


Kaperiments on the Functioning of Wind Tunnel Honeycombs. Schultz- 
Grunow and K. Wieghardt, L.F.F., Vol. 17, No. 3, 20/3/40, pp. 82-86.) 
(82/5 Germany.) 

Wind tunnel investigations on boundary laver phenomena require a_ high 
degree of uniformity of the incident flow. Experiments were carried out on 
model honeycombs placed at an angle to the airstream, the deflection and 
velocity distribution of the exit air being investigated by means of a_ special 


form of pitot tube originally due to Prandtl. The model honeycombs consisted 
of a series of holes (3 mm. diam.) drilled out of solid plate of electron, the ratio 
of air passage to total area amounting to .721. By using plates of various 
thicknesses for the same hole pattern, the ratio t/d of hole depth to hole 
diameter could be varied from 8.33 to .167. It appears that for entry angles 


up to 12° the exit flow coincided approximately with the axis of the hole. pro- 
vided the ratio t/d is of the order of 5 to 6. For all values in excess of t/d =.62, 
however, a small negative deflection was found, i.e., instead of issuing: parallel 
to the hole axis, the exit air is deflected downward for an upward direction 
of the incidence. It is probable that this is due to boundary laver separation. 
The resistance coefficient of the honeycomb depends markedly on the t/d_ ratio, 
whilst change in Reynolds number produces no large eflects, 


ic 
‘ 


pes 
the 
any 
ers 
‘om 
and 
raft 
iter 
ible 
ery 


iltz- 
86.) 


igh 

on 
and 
cial 
sted 
ous 
ole 
rles 
62, 
lle] 
tion 
ion, 
110, 


ABSTRACTS FROM THE SCIENTIFIC AND TECHNICAL PRESS. 67 


Autonitic Integrating Pressure—Traverse Recorder for Study of Flow Pheno- 
wena in Steam Turbine Nozzles and Buckets (with Discussion). H. 
Kraft and T. M. Berry, Trans. A.S.M.E., Vol. 62, No. 6, Aug., 1940, 
pp. 479-88.) (82/6 U.S.A.) 

The high efficiency of modern steam turbines can be safely predicted only 
when the flow phenomena in all passages of the turbine are well understood. 
The General Electric Company maintains an air-test laboratory where these 
passages are studied over a wide range of conditions. The principal test is a 
series of impact-pressure traverses in an air stream simulating flowing steam. 
The test is a ‘* contour-map survey ** of emerging energy, formerly requiring 
thousands of observations. Recently an instrument has been built which auto- 
matically traverses the passage, calculates the corresponding flow and energy 
quantities, integrates them against the traversed path, and records the integrals 
in an casily readable manner. The high speed of the instrument increases greatly 
the range of possible tests. Its inherent accuracy of 0.1 per cent. surpasses the 
best previous performance. The instrument, using mechanical devices for mea- 
suring, calculating, and integrating, has all moving parts controlled by electric 
and photoelectric means. 


An Investigation of Energy Losses in Steam Turbine’ Elements by Impact 
Traverse Static Test with Atr at Subacoustic Velocities (with Discussion). 
(W. R. New, Trans. A.S.M.E., Vol. 62, No. 6, Aug., 1940, pp. 489-502.) 
(82/7 U.S.A.) 

Efficiency of any turbine stage depends upon many variables. Blade pitch, 
orientation, height, and velocity ratio among purely geometrical quantities, and 
effects attributable to compressibility and viscosity of the medium all deserve 
special consideration. Investigation of energy losses as functions of the key 
variables is accomplished statically on various forms of equipment among which 
the impact-traverse tester is considered an important type. The necessary and 
sufficient conditions to be satisfied by the static test, in order that it represent 
fully dynamic conditions, are (a) the flow relative to the given static element 
must be at all points the same in magnitude and direction as it would be if the 
element were in uniform rotation relative to the flow in a turbine; (b) output 
of the element measured statically must differ from power only by the linear- 
velocity term eliminated by the static test. The apparatus, procedure, and 
results attained in meeting these test requirements are explained by the author. 


Laminar Flow Heat Transfer Co-efficients in Ducts (with Discussion). (R. H. 
Norris and D. D. Streid, Trans. A.S.M.E., Vol. 62, No. 6, Aug., 1940, 
PP. 525-533-) (82/8 U.S.A.) 

In this paper, theoretically derived values of the heat-transfer coefficient for 
flat ducts with constant surface temperature are presented and compared with 
the corresponding results for round ducts which have been previously published. 
A few test data for air in flat ducts are compared with the theoretical results. 
For both flat ducts and round ducts the results are presented both in customary 
terms and in terms of the logarithmic-mean temperature difference. The latter 
results provide a consistent basis for comparisons with heat-transfer data for 
turbulent flow. Some limiting values of the local heat-transfer coefficient for 
both constant surface temperature and constant heat input per unit length are 
tabulated, and some equations pertinent to very short ducts are included. 


Problems of the Transport Service in the U.S.S.R. (L.A. Tsekhanovitch, Civil 
Aviation, U.S.S.R., Vol. 8, No. 4, April, 1938, pp. 9-14.) (82/9 U.S.S.R.) 

1. Loads of an urgent nature should be sought, whose conveyance by. air. is 
justifiable on the grounds of national economy. 
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2. Attention to the comfort of passengers is a further problem needing 
attention. 

3. The mails require utmost punctuality and careful handling and attention, 
Apparently, insufficient care has been taken of the mails hitherto, with the result 
that the Postal Service frequently do not employ the air lines to the exient 
possible. 

4. In goods trafic the importance of careful attention and punctual service is 
likewise emphasised. Here, also, conditions have apparently been unsatisfactory, 
there is particular need of a more conscientious attitude towards prompt re- 
forwarding of consignments (also by alternative means of transport in casc of 
an interruption of the air service), and some form of despatching system is 
suggested. 

It is essential that full responsibility be assumed for delays, mistakes in 
despatching, loss and damage, etc. An indication of the possibility of sabotage 
in this direction is given. The conclusion is drawn that efhcient working, largely 
if not exclusively, depends on personnel—of all grades—and that better training 
and instruction thereof, as well as proper commercial methods in general, are the 
prime requisites for all improvement. 


The Civil Air Fleet of the U.S.S.R. (VV. S. Molokov, Civil Aviation, U.S.S.R., 
Vol. 8, No. 8, August, 1938, pp. 1-6.) (82/10 U.S.S.R.) 

Figures are given, of the expansion of civil air routes, from 420 km. at the 
establishment of the first air line from Moscow to Orel in 1923, to 106,100 km. 
of aerial routes, existing at rst June, 1938. This is compared with 103,000 kin 
air lines in the U.S..\., 62,000 km. in France, and 37,500 km. in Britain. 

High speed aircraft for passenger and mail services are now in use on the 
main routes. An ** Express *’ service between Moscow and Khabarovsk is being 
established, reducing the journey time from 4-5 days to two days. 

Traffic has increased from 200 passengers, 1.8 tons mails, and o.1 ton goods 
in 1923, tO 203,200 passengers, 9,000 tons mails, and 36,400 tons goods, in 1437. 


The two Five-Year Plans particular, have brought an_ extraordinary 
development of the air services of the U.S.S.R. Passenger traffic has increased 


1,0co times! 

In addition, the Civil Air Fleet maintains 
needs, health protection, forestry, fisheries, and other ancillary services. The 
area dusted with insecticides, has increased from 2,500 hectares in 1925, to 
goo,coo hectares planned for 1938. Anti-malarial applications increased from 
8,500 ha. in 1929 to 3,000,000 ha. in 1937. 


special *’ services for agricultural 


The Lconomic Alignment of Aerial Routes. (V. M. Parakhousky, Civil Aviation, 
U.S.S.R., Vol. 8, No. 8, August, 1938, pp. 23-29.) (82/12 U.S.S.R.) 

The development of aerial transport in any country depends on the proper 
economic alignment of the necessary air services. 

Such ties or connections need not be invariable, and the exceeding flexibility 
of aerial transport as such should, therefore, be freely utilised to ensure that 
the alignment of the routes served will always correspond to the needs of the 
moment in regard to the available demand: for transport services. Abandonment 
of services no longer justified by economic, administrative, or cultural needs, or 
the alteration of their alignment, should therefore be freely practised. 

Air transport in the U.S.S.R. is by now so far developed as to raise the 
question of inaugurating through and express ’’ services on the main 
routes. This development will be helped by the increasing flying range of 
modern commercial aircraft, permitting many intermediate calls, originally insti- 
tuted for service reasons, and not for traffic needs, to be omitted. : 


of 


“4 
; 
0 
s 
ul 
\\ 
1s 


ABSTRACTS FROM THE SCIENTIFIC AND TECHNICAL PRESS. 69 


The alternative proposal to establish a network of ‘* radial ’’ main lines, on 
the principle of shortest flying distance without regard to traffic needs, with 
feeder’? lines where necessary, tapping outlying traffic sources, is examined 
and found unsuitable. 

Examples are given in support of the various points raised above. 


Arctic Aviation. (J. P. Mazuruk, Civil Aviation, U.S.S.R., Vol. 8, No. 8, 
August, 1938, pp. 7-11.) (82/11 U.S.S.R.) 

The first (Russian) flight into the Arctic regions was made by Nagursky in 
1914. | 

The U.S.S.R. inaugurated Arctic aviation in 1925, from which year until 1929, 
experimental flights of an occasional nature, were made. This stage concluded 
with the brilliant rescue of the Nobile expedition. 

From 1929 to 1932 systematic work was done on the investigation of ice condi- 
tions in the Kara Sea and elsewhere, in connection with the Arctic sea route. 

With the formation of the Northern Sea Route Administration (1933), Arctic 
aviation has carried out extensive and important operations, not limited to the 
coasts and islands of the Russian Arctic seaboard, but extending also over the 
Polar basin to America. 

Some figures are given :— 

Divided into :— 


xploration 2,232 hours 
Air lines ia. 4s 
Other services 55 
(Ice patrol—-1,050 hours.) 

Trafhe data :-— 
Mileage of air lines w« 21,977 km. 
Number of journeys ne 1,590 
Passengers, number ... 14,819 
Mails, tons ... 
Goods, tons ... 615.8 
Ton-kilometres 1,700 thousand 


Among the special duties carried out, was the transportation of some 1,000 tons 
of goods for a ** metal combine *’ plant situated far bevond the Arctic Circle. 


Some Questions in the Establishment of Air Lines. (A. Sokolov, Civil Aviation, 
U.S.S.R., Vol. 9, No. 7, July, 1939, pp. 41-42.) (82/14 U.S.S.R.) 

The introduction of new high speed material on the air lines of the U.S.S.R. 
impels a reconsideration of the method of planning and arranging air services, 
with regard to the spacing of intermediate flying grounds in particular. 

\ formula for calculating the optimum spacing of intermediate landing points 
is given as follows :— 

L.=length of uninterrupted flying distance, in km. 
@=total load of the aircraft. 
V=cubic contents of the goods compartment. 
S=average density of goods normally conveyed by the air line. 
K=coethicient of useful load of goods compartment. 
P=weight of service load (crew, ete.). 
f=weight of lubricating oil. 
g=fuel expenditure per kilometre flying distance, 
m=navigational fuel supply, per cent. of load. 
In the case of a purely passenger-carrying aircraft, (VSH) comprises the eight 


of passengers and baggage. 
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Obviously, this optimum length of non-stop flight will not always correspond 
to the actual spacing of suitable calling points on the route. In such a cise, 
the best adjustment in accordance with the fuel endurance of the individual air- 
craft should be made. A means of doing this by graphical methods is described. 


Servicing Air Passengers. (N. A. Rynin, Civil Aviation, U.S.S.R., Vol. 9, No. 7, 
July, 1939, pp. 2c-22.) (82/13 U.S.S.R.) 
The author deals with the publicity and propaganda necessary to attract passen- 
ger traffic to the air lines lays particular stress on physical comfort and the 
avoidance of air sickness. In this connection, the following table is given :- 


Factors. Limit of discomfort. Limit of comtort 
Flying height, metres... 4500 3000 
Pressure, mm. mercury ... - ; 430 525 
Falling speed, m./sec. ... 5 1-2 
Climbing speed, m./sec. 22 14 
Acceleration, g. vertical I O.1 
Acceleration, g. centrifugal... 4.5 
Angles of motion 20° 
Vibrations, amplitude, ... 0.23 
Cold, degrees C. +17 
Heat, degrees C. +45 +17 
Ventilation, per head, litres/min. — ... 140 300 
Ventilation, velocity, m./sec. ... oe 6 I 
Oxygen content, per cent. 18 
Carbon dioxide, per cent. 6.5 2 
Noise, decibels... 120 85 
Space per person, cub. m. 0.5 1.6 
Space per person, sq. m. as i 0.4 1.0 


Turning to the psychological factors affecting the attitude of passengers 
towards air travel, the importance of politeness and attention on the part of the 
staff is stressed. The cabin should contain route maps, information on the 
route, and a first aid cabinet. 

Finally, the importance of servicing at starting point, interchange points and 
at destination (with particular attention to quick transportation to and from 
the flying field, handling of luggage, etc.) is stressed. 


Civil Aviation and Defence. (V.S. Molokov, Civil Aviation, U.S.S.R., Vol. 9, 
No. 8, August, 1939, pp. 7-12.) (82/15 U.S.S.R.) 

What will be the defensive tasks of the Civil Aviation of the U.S.S.R.? 

Particularly important will be its réle as a mighty reserve of personnel for 
military aviation. 

The whole flying and technical personnel of the Civil Aviation Fleet must be 
trained to a level as high as that of the Red Air Fleet. 

This important work is in the hands of a special section for battle training. 
Pilot personnel are trained on high speed aircraft, and their navigational training 
perfected. Furthermore, formation flying, battle flight, air gunnery, and 
bombing practice are undertaken. ‘Technical and ground staffs undergo a similar 
supplementary training. 

The important tasks falling to the lot of the Civil Air Fleet in time of war 
require that already now, safety, regularity, and the maximum of accuracy in 
transport work should be aimed at in all sections of civil flying. 

Many leading workers, commanders, and leaders in the Civil Air Fleet. will 
have to be prepared to take their places in the Air Force on the outbreak of 
war. They should already now be training and preparing their substitutes for 
that case. 
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Massed defence training should be extended to all branches of the Civil Air 
Fleet. Not one worker therein, but should have his wartime speciality, should 
have passed his tests in anti-aircraft and anti-gas defence, and should be able 
to handle a rifle or machine gun, Workers in flying sections, airports, repair 
bases, should be trained in the anti-aircraft defence of their own units, all should 
know their places, tasks, and responsibilities in the case of an air raid warning. 


Measures for Reducing Airscrew Noise. (G. Weymann, L.F.F., Vol. 17, No. 3, 
20/3/40, pp. 89-96.) (82/16 Germany.) 

The details of a new search tone analyser are given. In this device the sound 
to be analysed modulates the oscillations of a tube generator and the resultant 
side bands are passed to a filter which responds whenever the sum of the noise 
frequency and the adjustable generator frequency equals that of the filter. The 
filter frequency is amplified and the amplitude measured after rectification is 
proportional to the amplitude of the particular noise frequency. 

If {,=noise frequency ; 

f,=search tone generator frequency ; 
fp=filter frequency ; 
fee 

By altering f, slowly, the noise frequencies are thus obtained in succession. 

Making use of this apparatus, the author investigated the sound spectrum 
of a rotating model airscrew and demonstrated that the so-called ** sound of rota- 
tion ’’ can be considerably reduced by ejecting high pressure air through the 
propeller tips and thus reducing the pressure discontinuity existing in this region. 
Unfortunately the required discharge speed of the air is bigger than can be 
produced by natural aspiration through the propeller hub (suitably modified) and 
a separate air supply is thus required. By working at a sufficiently high pressure 
(small discharge holes), an appreciable sound reduction can, however, be obtained 
with relatively small quantities of air, without affecting the aerodynamic efficiency 
of the airscrew. An alternative method investigated theoretically by the author, 
consists in operating two suitable propellers in close proximity. It appears that 
this arrangement will produce a considerable noise reduction in certain directions. 


Operations and Accidents of American Air Carriers during 1939. (Inter. Avia., 
No. 717-8, 15/7/40, p. 16.) (82/17 U.S.A.) 

The Civil Aeronautics Authority has published the final statistics of operations 
and accidents of the American air carriers during 1939. The foreign operational 
results are not included in the figures for the twelve months period. Operations : 
82,571,523 revenue miles flown (1938: 69,668,827); 1,717,090 revenue passengers 
(1938: 1,176,858); 9,514,209 Ib. express (7,335,967 Ib.); 17,169,782,735 mail 
Ib.-miles flown (14,845,719,071 Ib.-miles). Accidents: During the year a total of 
33 accidents occurred on domestic services and six on the foreign and territorial 
services, making a total of 39. They cost the lives of two pilots, two co-pilots, 
three other crew members, and 19 passengers, making a total of 26. The nature 
of the accidents was as follows: 17 landing accidents, Aine taxying accidents, two 
take-off accidents, three forced landings, and the remainder miscellaneous. 


Escher Wyss Variable Pitch Airscrew. (Inter. Avia., No. 717-8 (Supplement), 
15/7/40, pp. 1-4.) (82/18 Switzerland.) 

The airscrew is operated hydraulically (engine oil) and an important new 
element in the control hub is the ingenious automatic locking device for all blades 
which is built into the control cylinder. Should the oil pressure fall below a 
determined value owing to damage to the oil supply system or also to deliberate 
release by the pilot, the locking apparatus instantaneously and in any position 
prevents any further axial motion of the control cylinder built into the hub and, 
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thus, of the airscrew blade. ‘The airscrew is then ready to operate in the manner 
of fixed pitch types. This provides the desired freedom from blade hunting 
around the longitudinal blade axis and makes possible in the case of steady 
loads, ¢.y., under cruising conditions, an automatic relief of the oil and servo 
motor systems and a corresponding economy in energy. The locking device 
operates so accurately and instantaneously that it responds also to the slightest 
load variations. When the airscrew is employed as a brake producing negative 
thrust, such a safety device, which simultaneously prevents the blades from 
inadvertently returning to negative pitch settings, is highly important. At its 
forward end, the control cylinder carries a ring with articulated connecting rods, 
which transmit the pitch adjusting forces to the blade sockets and thus cause 
the axial rotation of the blades. The simple construction employing connecting 
rods for the transmission of the forces gives a connection which operates without 
play for practically unlimited periods. 

The entire locking mechanism is attached to the fixed piston in the interior 
of the hub and completely submerged in oil. Before the pressure oil reaches 
one or the other face of the piston it operates small spring-loaded auxiliary 
pistons whose motion actuates locking parts which can mesh with corresponding 
parts in the interior of the control cylinder. When the pressure oil arrives it 
first releases the spring-loaded locking devices between piston and cylinder ; only 
then it can flow into the lines leading to the forward or the rear chamber of the 
control cylinder and axially displace the cylinder. The entire apparatus is auto- 
matically operated by the governor oil but can be switched over to manual opera- 
tion by the pilot at any time. 

Although the Escher Wyss hub contains this additional apparatus which is 
not featured in current types of airscrews, its exterior shape is not clumsy or 
bulky. Special care has been taken to provide facilities for the easy assembly 
and removal of the individual parts. The blades are readily screwed in or out 
from the outside without necessitating the dismantling of the controllable 
mechanism located in the centre. On the other hand, the pitch adjustment and 
locking apparatus may be taken out of the hub and replaced after the removal 
of the hub front inspection plate. As a result of the methodical development 
and in spite of the wide pitch angle range the weight of the airscrew is remark- 
ably low. (The complete three-blade airscrew for 1,000 to 1,200 h.p. weighs 
about 270 lb. =122 kg., the complete auxiliary unit about 9.5 lb. =4.25 kg.) 


tecent Developments in Propeller Blade Design. (L. H. Enos, Aero Digest, 
Vol. 37, No. 2, Aug., 1940, pp. 48-51.) (82/19 U.S.A.) 

During the past year, means of reducing propeller blade weight have been 
given considerable attention. The lower weight of hollow welded steel blades 
as compared to the 25 S aluminium alloy blades has led to the development 
of a new aluminium alloy with higher strength characteristics. 

The characteristics of this new alloy (X 76 S) are given below :— 


TABLE I. 


255 X 76S 
Ultimate strength (p.s.i.) ... §8;000 73,000 
Yield point (p.s.1.) ... 38,75¢ 65,000 
Reduction of area (per cent.) 31-38 35 
Elongation (per cent.) 160 15 
Fatigue smooth specimen (p.s.i.)... 15,000 20,000 
Specific gravity 2.79 2.79 
Fatigue stress sp. gr. 6,980 7,170 


rom the increased allowable fatigue stress of the X 76S alloy as compared 
to the 25 S, it would at first appear that a large reduction in weight can be 
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made. There are certain features of design, however, which restrict taking the 
fullest possible advantage of this improvement, and the hollow steel propeller is 
still appreciably lighter. 

During the past year improvements in manufacture and design of hollow steel 
blades have been achieved. 

Since the Curtiss hollow steel blade is made up of two sections welded together 
it is necessary that the steel possess desirable welding characteristics. The 
welding process used is the atomic hydrogen process which gives a high strength 
uniform weld. Physical characteristics of the steel used for both virgin and 
welded portions are given in Table IT. 


IT. 
Virgin Stock. Weld Stock. 
Ultimate tensile strength (p.s.i.) ... 145,000 115,000 
Yield point (p.s.i.) - 1 31,000 109,000 
Reduction of area (per cent.) sieg 59 50 
Klongation (per cent.) 14 10 
Fatigue smooth specimen (p.s.i.)... 83,000 60,000 
Specific gravity 7.9 7.9 
Fatigue stress sp. gr. 7,600 


A further advantage of the hollow steel propeller lies in the fact that blade 
shank fairings or cuffs can be easily fitted. 

With aircraft engines giving increasing powers and with the stringent require- 
ments as to allowable cylinder temperature, better cooling from the propeller has 
become necessary. Cutfs have assisted greatly in the problem of using the 
increased engine powers without additional cowl opening or increasing the size 
of the cowl flaps. Designers who have seen the results of cuffs on their installa- 
tions are taking advantage of the improvement by fitting the smallest possible 
cowl. On one typical single engine installation the addition of cuffs to the 
propeller which was fitted with a fair sized spinner resulted in the following 
average reduction of temperature, on the ground: Cylinder head 40°C., cylinder 
base 10°C., the spark plug elbows 16°C. During climb the reduction was much 
less, and at V,,,., no difference was noted. Because of the smaller cowl possible 
with cuffs the V,,,. was increased 1 per cent. which was equivalent to 25 thrust 
h.p. The cuff installation weighed to Ibs. 


Servo Operation of the Control Surfaces of Large Aircraft. (E. W. McDonough, 
Aero Digest, Vol. 37, No. 2, August, 1940, pp. 76-80.) (82/20 U.S.A.) 

Pre-requisites of a booster control system may be summarised as—(1) use of 
conventional type control levers; (2) necessity for only a moderate control 
force by the pilot; (3) the presence of a certain amount of ‘* feel ’’ of the actual 
forces existing on the control surface; and (4) direct connection to control 
surfaces to provide a means for actuation in the event of hydraulic pressure failure. 

Two available methods offer a solution to this problem; they may be classed 
as the ** displacement feel,’’? and the ‘*‘ load feel.’’ In the former design, move- 
ment of the controls opens servo valves which immediately allow pressure to 
build up in the Sperry gyro pilot cylinders. This causes the control surfaces to 
move to a position determined by the amount of movement in the controls. 


oe 


The ** displacement feel *’ system is disadvantageous in that it gives the pilot 
finger-tip control which may be dangerous in a quick emergency manceuvre. 
Furthermore, the pilot must learn to fly by displacement of the controls and the 
aeroplane’s response to that displacement; the system not only lacks the cus- 


73 
ly 

: 
st 2 
m 
ts 
se 
ut 
or 

aS 
ry. 
it 
ly 
1e 
O- 
is 
or 
ut 
le 
id 
al 
nt 
1s 
CS 

| 


i4 ABSTRACTS FROM THE SCIENTIFIC AND TECHNICAL PRESS. 


tomary ** feel,’’ but also control resistance is artificially built up by friction and 
springs. 

On the other hand, the ** load feel ’’ system retains all the characteristic: of 
mechanical control, the pilot ** feeling *’ only a fraction of the resisting force as 
in the mechanical system. The mechanical characteristics of this system are 
aided by hydraulic power which can be designed to give any desired degree of 
assistance to the pilot. 


Wright Field High Speed Wind Tunnel. (Aero Digest, Vol. 37, No. 2, Aug., 
1940, p. 120.) (82/21 U.S.A.) 

Largest high speed wind tunnel in the world is being constructed for the U.S. 
Army Air Corps at Wright Field. Its test chamber section, according to speci- 
fications prepared by the Air Corps, will be 20 ft. in diameter with a maximum 
air speed of 4oo m.p.h. The tunnel will be large enough to take full-size 
fuselages, cowls, canopies, nacelles, and propellers. 

Complete plans call for a tunnel tube, circular in cross section, extending 
around the four sides of a rectangle to form a circuit one-seventh of a mile; a 
test chamber building built around the tube on one of the long sides of the 
rectangle; and an adjacent power building which will house the largest electric 
motor ever used to power a wind tunnel. 

Weighing 249,000 Ibs. and developing 40,000 h.p., this motor will drive two 
jo ft. fans in tandem. 


New Type of Structure for Aeroplane Hangars. (Aero Digest, Vol. 37, No. 2, 
Aug., 1940, pp. 142-145.) (82/22 U.S.A.) 

Development and construction of a welded knee has made possible an economical 
type of construction applicable to hangar structures. Among the advantages 
of the employment of this design are a higher strength to weight ratio, savings 
in material, and speed of construction. Contrasted with the conventional girder 
and joist construction, the weld design saves about 20 per cent. in height and 
ceiling space, and about 33 per cent. of the cubic footage. The reduction of 
this area results in savings in heating, and the low ceiling minimises the danger 
of fume accumulations. 

Other advantages claimed for this design are: Savings of about 15 per cent. 
in the total weight of the steel over a given area; and savings of from 18 to 
22 per cent. in the cost of labour for its erection. 

The welded steel frames are stress-relieved at the factory, and their fabrication 
in the field is achieved by welding. 

The design is also applicable to underground hangar construction, and arrange- 
ment for the utilisation of either an elevator or ramp by means of which acro- 
planes may be moved to and from ground level, can be incorporated. The 
elevator construction is so arranged that when the lift is raised it is flush with 
the ground level; when it is lowered it is flush with the floor. 


Some Aspects of Airscrew Design. (H. L. Milner, Aeronautics, Vol. 3, No. 2, 
Sept., 1940, pp. 64-70.) (82/23 Great Britain.) 
The diameter J) of an airscrew of optimum efficiency is given approximately 
by the equation 


D=k (P,/vn?o) : : (1) 
where v=speed of flight in feet/sec. 
n=Tr.p.s. 
o=relative density (sea level=1). 


4 


P,=h.p.x {2+0.07 (B—2) } /B. 
=number of blades. 
k;=constant=42 app. for blades of normal shape. 
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\n increase in h.p. thus does not lead to an increase in diameter, if the product 
vn? can be increased sufficiently. Both v and n determine, however, the resultant 
tip speed C of the airscrew which must not exceed o.g times the velocity of sound, 
as otherwise there is a serious drop in efficiency. For constant values of P,, C 
and o, it is easily shown that the diameter D will be a minimum, if v?=4C’. 
With C=967 feet/sec., v then becomes 381 miles per hour. At both higher and 
lower translational speeds, the diameter of the optimum propeller will be greater 
than this minimum. The actual diameter will, of course, depend on the number 
of blades and their shape, but provided the blades are similar, minimum diameter 
will correspond to v= 381 m.p.h. irrespective of h.p. and altitude. It thus 
appears that the maximum speed range of modern aircraft favours the airscrew 
manufacturer since his product is operating at the optimum specific weight ratio 
(minimum diameter). 

A\t higher operational speeds, however, the diameter (and therefore weight) of 
the optimum propeller will increase rapidly. This increase is practically indepen- 
dent of the number of blades fitted. 

The only way of overcoming this difficulty would be to increase the blade width 
and sacrifice a portion of the ideal efficiency. 


The Harmonic Analysis of Valve Lift Diagrams. (IK. Schaefke, L.F.F., Vol. 17, 
No. 3, 20/3/40, pp. 87-88.) (82/24 Germany.) 
The author describes a new method of analysing valve lift diagrams, which 
depends on a series solution for the fundamental integrals 


\! (a) cos pad. and sin 


The members of these series depend primarily on the discontinuities of the 
function f (av) and can be readily obtained provided the position of these discon- 
tinuities is known. 

The solution is mathematically exact if the derivatives of f (2) vanish for higher 
orders. This generally is the case, since most valve acceleration diagrams are 
made up of a series of straight line sections. 

The new method is illustrated by means of a worked out example which demon- 
strates the advantages claimed. 


Guiberson A. 1020 Aircraft) Diesel Engine (Nine-Cylinder Air-Cooled Radial). 
(Inter. Avia.,. No. 716, 29 6/40, pp. 6-7.) (82/25 U.S.A.) 

Data of the engine: Bore, 5.125 in.; stroke, 5,500 in.; total displacement, 
1.021 Cu. in, (16.73 lit.); compression ratio, 15:13 rated power output, 320 h.p. 
at 2,2co r.p.m.; take-off power, 340 h.p. at 2,250 r.p.m.; output per cu. in., 
0.313 h.p.; B.M.E.P. at rated horse-power, 113 Ib./sq. in.; fuel consumption, 
0.38 Ib./h.p./hr. at full rated power and 0.34 Ib./h.p./hr. at cruising power of 
190 h.p. at 1,800 r.p.m. Engine diameter, 47 in. ; weight, 620 Ib. \s has been 
reported a 250 h.p. military version of the engine, designated ** ‘T-1020, Series 3,"’ 
is available for tanks and other vehicles. 


ach cylinder has a spring-loaded fuel injector with a triple orifice nozzle 
which sprays the fuel fanwise through three holes o.o14 in. in diameter. The 
fuel is injected at a pressure of from 2,200 to 2,500 Ib./sq. in. An individual 
fuel pump is assigned to each cylinder; these pumps are of the Guiberson vacuum 
type which was specially developed with a view to simplicity and the elimination 
of the need for a governor or other complicated mechanism. The fuel inlet of 
the pump is controlled by the plunger; the time of opening of the inlet port and 
thus the amount of fuel admitted change in accordance with the throttle setting. 
The fuel flow to the pump is increased by the vacuum created in the pump during 
the down stroke of the plunger. 
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Schweitzer Atreraft Diesel Engine. (Inter. Avia., No. 717-8, 15/7/40, p. 3.) 
(82/26 U.S.A.) 

Development of a Diesel engine adaptable for use in aircraft has been an- 
nounced by Dr. P. H. Schweitzer, of Pennsylvania State College, before the 
American Society of Mechanical Engineers. The experimental engine is equipped 
with a tank out of which liquid oxygen is injected into the air intake at ihe 
take-off of the aeroplane. The procedure is said to increase the efficiency of the 
engine by 35 per cent. at the take-off period and will enable the use of Diesels 
one-third smaller and lighter than at present. 


Octane Rating of a Number of Pure Hydrocarbons and of Some of Their Binury 
Miztures. (J. Smittenberg, H. Hoog, B. H. Moerbeek and M. J. v. d. 
Zijden, J. Inst. Petrol., Vol. 26, No. 200, June, r94c, pp. 294-303.) (82 27 
Great Britain.) 

The octane rating of 50 pure hydrocarbons (purity at least 98 per cent.) was 
determined by the C.F.R.—A.S.T.M.—motor methods using n-heptane and _ iso 
octane as reference fuels. Extrapolation of the octane scale below zero and 
above 100 was carried out by noting the height of the compression chamber for 
standard knock intensity. Ratings above that of iso octane (1co) were obtained 
for the following paraffins :— 


2.2.3.3. tetramethylbutane ... 


Negative octane ratings are given by 


The only aromatics tested (benzene and toluene) had ratings of 108 and 104 
respectively. 

In the case of binary mixtures, the octane rating does not always follow the 
straight line law of mixtures, but the first small additions may produce a dis- 
proportionally large effect on the octane rating. This is especially marked in 
the case of addition of di-isobutylene or hexadiene to n-heptane. 


Measurements of Noise and Vibration. (H. H. Scott, Proc. Inst. Rad. Engs., 
Vol. 28, No. 6, June, 1940, pp. 284-285.) (82/28 U.S.A.) 

New developments have extended the field of sound measurements to corre- 
sponding equipment developed mainly for vibration measurements. 

In chronological order, these developments have been essentially: (1) The 
vibration pick-up for attachment to a standard sound level meter; (2) a control 
box allowing variation of the frequency characteristics of the pick-up sound meter 
combination to provide acceleration, velocity, or displacement characteristics at 
the will of the operator; (3) development of a special instrument for vibration 
measurements, known as a vibration meter, and covering a range down to two 
eycles per second; (4) development of an analyser similar to the sound analyser, 
but intended for the vibration frequency range; (5) development of a complete 
recording assembly, consisting of vibration meter and automatic recording 
analyser. Such a device provides maximum convenience and furnishes com- 
pletely inked curves showing the analysis of practically any type of vibration of 
the basis of vibration acceleration, velocity, or displacement. 

Vibration measurements are now in the state where noise measurements were 
six or eight years ago. The present equipment is very useful, but there are 
many possibilities of improvement. 
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Fuel Consumption Meter. (Aero Digest, Vol. 37, No. 2, August, 1940, p. 146.) 
(82/29 U.S.A.) 

The instrument can be used in actual plane operation or on engines on the 
test block. A control switch permits instant starting or stopping of measure- 
ment without interfering with continuous supply of fuel to the engine. 

A\ dial electrically records each 1/1ooth part of a gallon, while fractional parts 
are readable by 1/1oooths, on a translucent measuring cylinder. Measurement is 
by positive displacement with air or vapour automatically eliminated so that only 
solid fuel is measured. 

The instrument has an integral pumping system capable of supplying 20 
gals./hr., and is designed for use on either 6- or 12-volt systems. Accuracy or 
operation are not affected by extreme vibration conditions. Extreme accuracy 
of measurement and flexibility of control make the instrument ideal for study of 
fuel consumption under varied conditions. .\ thermometer provides fuel tempera- 
ture reading for correction factor where desired. 


Gyromatic Navigator. (Aero Digest, Vol. 37, No. 2, Aug., 1940, p. 153-) (82/30 
U.S.A.) 

This instrument combines the functions of the automatic radio direction finder 
and the directional gyro, integrates their combined indications with reference 
to the aircraft’s heading, and provides for the pilot at a glance a continuous and 
graphic solution of several complex problems in’ radio navigation. Many 
navigational problems which could not be solved with the equipment heretofore 
available are automatically resolved by the gyromatic navigator. 

Both radio and directional gyro bearings are indicated against a single 360° 
azimuth scale, divided into equal degree marks. The scale is rotatable by hand, 
and may be set for any given course, as shown by the fixed lubber line. Radio 
bearings (and their reciprocals) are indicated by a double-ended pointer actuated 
by the automatic radio direction finder. Directional gyro bearings are indicated 
by a lubber line etched into a transparent rotating disc, placed above the radio 
pointer and actuated by the directional gyro within the instrument housing ; 
gyro caging and setting controls are provided on the instrument case. The 
miniature reference aeroplane and its lubber line are etched into the fixed glass 
cover of the instrument; a fixed east-west variation scale is provided on the case 
for ready reference. 

In operation, the pilot uses either the radio or the gyro bearing as his primary 
reference, depending on the nature of the navigational problem, and uses the 
other bearing as the cross reference. The two bearings, read against the fixed 
lubber mark, give the pilot a continuous graphic picture of his heading with 
respect to one or more radio stations and his desired track. 

For instance, in flying a course directly towards or away from a radio station, 
on a given course, the radio and the gyro bearings will coincide with the reference 
lubber mark so long as no drift is present. Under drift conditions, the radio and 
the gyro bearings will diverge, indicating to which side off the course the aero- 
plane is drifting. The pilot may then return to the originally plotted course by 
steering a heading towards the diverging radio bearing, and at a slightly greater 
angle, until the two bearings again coincide. 

In position finding, a fix is obtained by plotting on a map the reciprocals of 
two successive radio bearings, on two stations not in a straight line with the 
acroplane; and the directional gyro is then set for the desired course from that 
position to destination. The entire operation, including plotting, occupies less 
than one minute. It should be noted that in turbulent air the angle between the 
radio and the gyro bearings always remains steady and constant for a given 
position, facilitating navigation. 
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A New Synthetic Rubber ** Gaco.”’ (Les Ailes, No. 984, 6/6/40, p. 5.) (8231 
France.) 

The new material is derived from acetylene and is unaffected by contact \\ ith 
fuel and may even stand immersion in oil at temperatures of the order of 300 C, 
Under the action of excessive heat, the material does not soften like ordinary 
resins, but hardens and eventually carbonises. : 

At ordinary temperatures, *‘ Gaco *’ is very pliable and at the same time resists 
abrasion. It can be moulded in the hot state and is specially suitable for the 
construction of high speed couplings. It has also stood up well in hydraulic and 
pneumatic installations. 

By means of a special process, ** Gaco *’ can be fixed to metallic surfaces and 
thus produce an excellent oil seal. 


Crippling Load of Euler Columns. (C. Riparbelli, Atti di Guidonia, No. 11, 
20/6/39, pp. 217-240.) (82/32 Italy.) 

In the design of girder-type fuselages built up of welded steel tubing, it is 
necessary to calculate the crippling load of each member that is not subjected 
to tension alone. The normal procedure is to calculate the crippling load as if 
the columns were hinged at each end and then to multiply it with a ** rigidity ”’ 
factor, estimated by the designer. 

The object of the paper is the determination of a ‘‘ rigidity *’ factor which will 
relate the crippling rigidity of a strut to the rigidity of the adjoining ones. 

The method is simple and vet rigorously correct, once the assumptions have 
been made that (a) the strut is of the Euler type, (b) the elastic line is a sine 
curve. 

To extend the theory to the case of non-Euler struts, the concept of equivalent 
strut length is introduced, being the length of a strut, hinged at both ends, having 
the same cross-section but minor length, the latter being equal to half the wave 
length of the elastic line. If the wave length of the elastic line is known, then 
the crippling load of the strut under consideration will be the crippling load 
the equivalent hinged strut, whose length is half that wave length. 

In order to determine the wave length of the elastic line in the case of a non- 
Euler strut, the further assumption is made that the theory evolved for the Euler 
strut is still applicable, so far as the determination of the wave length is con- 
cerned. Instead of the Euler formula, the crippling load of the equivalent. strut 
is then determined by means of the available tables compiled from experimental 
data. 

The author states that the last assumption has been confirmed experimentally. 


Swelling cf Synthetic Rubbers in Mineral Oils. (Fk. H. Carman, P. O. Powers 
and H. .\. Robinson, Ind. and Chem. (ind. Ed:), Vol. 22; No.8; 
Aug., 1940, pp. 1069-1072.) (82/33 U.S..\.) 

1. There is a marked difference in Hae pull nae caused by different mineral oils 
on compounds made of any synthetic rubber, such as Neoprene, Thiokol, or 
Perbunan; the arrangement of the oils by swelling effect tends to remain the 
same for the synthetic compounds tested. 

2. The change in volume is rapid on initial immersion and then gradually 
approaches equilibrium, except in the case of those systems where marked 
swelling is encountered. 


3. The aniline point, determined at a concentration of equal parts of aniline 
and oil by weight, appears to be a characteristic of mineral oil which will indicate 
the probable swelling effect on synthetic rubber compounds. The 50 per cent. 
aniline point is more conveniently determined than is the gravity index and 
appears to be at least equally reliable. 


( 
| 


ABSTRACTS FROM THE SCIENTIFIC AND TECHNICAL PRESS. 79 


4. The viscosity rating of a mineral oil is not a satisfactory criterion of its 
tendency to swell rubberlike compositions and should not be the sole description 
of an oil for acceptance specification testing of synthetic rubber products. 


Powdered Metal Matrix (Cu-Ni) for Bonding Babbitt to Steel. (R. P. Koehring, 
Metal Progress, Vol. 38, No. 2, August, 1940, pp. 173-176, 196.) (82/34 

Both tin base and lead base babbitts have low resistance to fatigue. Experience 
shows that cracking and actual breaking out of the bearing surface is more likely 
to occur if the babbitt layer is thick. Thin layers are, however, difficult to use 
unless the bonding is very secure. The new process utilises the technique of 
powder metallurgy to sinter and braze to the steel back a matrix composed of a 
mixture of 60 per cent. Cu and jo per cent. Ni powder. The porous structure 
produced in this way gives secure support to the babbitt, both chemically and 
by mechanical interlocking. It is thus possible to utilise a layer of babbitt only 
o.co2 in. thick, which is completely free from any fatigue effects. Details of 
the manufacturing process are given, strips of steel passing through the various 
operating machines in turn, the process thus being continuous. In order to 
ensure optimum bonding, the babbitting of the sintered deposit is carried out 
in vacuo (absolute pressure 6-7 mm, Hg.). 

From the babbitting machine, the strip goes to a milling machine fitted with 
pinch rolls to impress a positive tension on the strip. Sufficient babbitt is removed 
to give the required total thickness from the underside of the steel back to the 
top of the bearing surface. The final stage is a stamping and blanking press 
which cuts the strip into blanks of the right size for the subsequent forming of 
the half shells. 


Photo-Elastic Analysis of Stresses in a Steam Turbine Blade Root (with Discus- 
sion. (J. J. Ryan and J. T. Rettaliata, Trans. A.S.M.E., Vol. 62, No. 6, 
Aug., 1940, pp. 503-511.) (82/35 U.S.A.) 

The analysis of the stresses in steam turbine blade roots by photo-elastic 
methods has particular reference to the determination of the loadings on the 
multiple steps. In this paper, from a comparison of test and calculated values, 
the stress concentration factors are obtained for the neck and step sections. 


Permanence of the Physical Properties of Plastics (with Discussion). (J. 
Delmonte, Trans. A.S.M.E., Vol. 62, No. 6, Aug., 1940, pp. 513-524.) 
(82/36: U.S.A:) 

Plastic materials are subject to certain changes in physical properties during 
their various applications. Particularly significant are the creep and cold-flow 
phenomena. In the paper a general equation is developed expressing plastic 
deformation rate as a function of a coefficient of viscous resistance and of a 
coefficient of internal resistance. Data for laminated phenolics, polyvinyl chloride 
acetate, methyl methacrylate, polystyrene, and cellulose acetate are compared. 
Experimental evidence is presented to show that after a sufficient length of time 
plastic deformation assumes a constant rate, continuing indefinitely. The dual 
nature of the molecular structure of plastics is emphasised, in which true elastic 
deformation may occur, as well as a time dependent plastic deformation, even 
at very low stresses. Further data are presented on the shrinkage of various 
plastics after exposure to elevated temperatures, and the swelling of these 
materials after exposure to high humidity or water immersion. Loss in impact 
strength upon exposure to high temperatures is also disclosed for laminated 
phenolics. 
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The Battery-Driven Road Vehicle. (Fletcher, Metropolitan Vickers Gazcite, 
Aug., 1940, pp. 28-33.) (82/37 Great Britain.) 

The developments which have led to the successful re-introduction of battery. 
driven road vehicles are outlined and the author goes on to describe the features 
of the modern Metrovick vehicle. These include a rigid, lightweight chassis ot! 
high strength, a simple and robust drum controller and a motor incorporating 
heat-resistant insulation. The patented M.-V. parallel series system of battery 
control, a means of preventing immediate application of full battery voltage 
whilst yet allowing the rate of acceleration to be controlled and the provision of 
foolproof features of control are mentioned. A table is included giving compara- 
tive operating costs of equivalent petrol and electric vans and graphs ot the 
performance characteristics of Metrovick electric vehicles indicate their suitability 
for delivery work. Illustrated with two photographs, two graphs and one table. 
(\bstract supplied by Metropolitan Vickers Research Department.) 


A Proposal for Reduction of Polarisation Errors in| Loop Direction Finders. 
(Ff. E. Terman and J. M. Pettit, Proc. Inst. Rad. Engs., Vol. 28, No. 6, 
June, 1940, p. 285.) (82/38 U.S.A.) 

One of the serious limitations of the radio compass has been the ** night 
etiect ’’ error caused by the horizontally polarised component of the sky wave 
which is picked up by the horizontal elements of the loop. The Adcock antenna 
overcomes this limitation, but in proportion to size has low pick-up to vertically 
polarised waves and so is not suitable for most applications. 

The remedy proposed in this paper is to employ the conventional multi-turn 
loop, with all its undesired pick-up of the horizontal component, and then by 
means of additional horizontal pick-up from an auwiliary antenna to neutralise 
the unwanted component in the output circuit of the main loop. 

The requirements of the system are that the auxiliary antenna provide a voltage 
which can be coupled into the loop output circuit through a simple network, and 
which will perform properly for the desired range of wave length, signal azimuth, 
angle of incidence of the sky wave, ete. ‘The analysis shows that when the 
earth has a high reflection coefficient a horizontal dipole antenna, mounted on 
the main loop (and rotating with it) and suitably coupled, is capable of providing 
complete or nearly complete neutralisation of the horizontal pick-up, with no 
tuning required other than an initial adjustment. 


Radio Direction Finding for Meteorological Balloons at 1.67 Meters. (L. C. 
Yuan and S. S. Mackeown, Proc. Inst. Rad. Engs., Vol. 28, No. 6, June, 
1940, p. 286.) (82/39 U.S.A.) 

Ditferent antenna systems were tested for both horizontal and vertical diree- 
tivity on this wave length at distances of from 7 to 30 miles. The antennas used 
in these experiments included parabolic, V, double V, Adcock, etc. 

Using an Adcock antenna, the azimuth of the in-coming electro-magnetic wave 
was determined within one half degree accuracy. With a slight modification of 
the receiving elements to form a horizontal H antenna, the vertical angle of 
the in-coming wave was also obtained with the same degree of accuracy, One 
type antenna could be converted into the other type by mechanical means within 
a few seconds and thus both vertical and horizontal angles could be measured 
with the same antenna set-up. 

With the antenna one and a half wave lengths above the ground and with the 
ground surface homogeneous in the immediate vicinity of the receiving antenna, 
the horizontal and vertical direction of the in-coming electro-magnetic wave 
coincided with that of the transmitter emitting the wave, within the same 
accuracy of one-half degree. No tests were made at a vertical angle greater 


than 7! degrees. 
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Deviations from the true directions at different locations and at different times 
were observed. These deviations were primarily caused by irregularities and 
lack of uniformity in the ground near the receiver. 
The receiver used for this experiment is a super-heterodyne specially designed 
for this purpose using a resistance-coupled intermediate-frequency amplifier. — It 
is very stable in operation and has ample sensitivity. 


Reflection Curves and Propagation Characteristics of Radio Waves Along the 
'  Earth’s Surface. (J. S. McPetrie and A. C. Stickland, J. Inst. Elec. 
Engs., Vol. 87, No. 524, .\ug., 1940, pp. 135-145.) (82/40 Great Britain.) 
The paper contains curves from which the reflection coefficient at the earth’s 
surface for radio waves of any state of polarisation can be determined for angles 
of incidence greater than 80°. It is pointed out that the ray theory, on which 
the reflection from a reflector is assumed to be equal to the radiation from an 
image of the transmitting aerial in the reflecting surface is not applicable at 
grazing incidence unless the heights of the transmitting and receiving aerials are 
comparable with the wave length. From an analysis given by Norton, however, 
it is deduced that, when the ray theory does not apply, the field at the receiver 
is equal in most practical cases to the vector addition of two fields, one of which 
is given by the ray theory, and the other, which corresponds to the Sommerfeld 
surface wave, having a magnitude dependent on the electrical properties of the 
reflector and the distance between transmitter and receiver, but independent 
of the heights of transmitter and receiver. The ratio of the magnitudes of the 
surface wave to image fields is much less for horizontally than for vertically 
polarised waves, so that the ray theory is applicable over a wider range of angles 
of incidence for horizontally than for vertically polarised waves. 


An Eaperimental Investigation of the Propagation of Radiation Having Ware 
Lengths of Two and Three Metres. (J. S. MePetrie and J. A. Saxton, 
J.. Inst. Elec. Engs., Vol: 87, No. 524, Aug., 1940, pp. 146-153.) (82/41 
Great Britain.) 

The paper describes the results of an experimental investigation of the charac- 
teristics within optical range of the propagation over land of radiation having 
wave lengths of 2 and 3 metres. It is shown both theoretically and experi- 
mentally that for such conditions the propagation of horizontally and_ vertically 
polarised waves is identical over a range of transmitter and receiver heights 
which are small compared with the distance between transmitter and receiver, 
but not small compared with the wave length. In these circumstances, for a 
receiver at height /i, metres the field strength in volts per metre at a distance 
d metres from a half wave length radiator at a height 2, metres is given by 

e= { (Phgh,) } / (Ad?) 
in Which P is the power (watts) radiated at a wave length A (metres). Continuous 
observations of field strength showed that within optical range of the transmitter 


the fading was less than +3 db. 


Radio Direction Finding on Ware Lengths between Two and Three Metres. 
(R. L. Smith-Rose and H. G. Hopkins, J. Inst. Elec. Engs., Vol. 87, 
No. 524, Aug., 1940, pp. 154-158.) (82/42 Great Britain.) 


Ihis paper describes a preliminary investigation of radio direction finding on 
wave lengths between 2m. and 3 m. (100 to 150 me./s.) with the aid of instru- 
ments fitted with rotating aerial systems similar to those used in earlier work 
in the band 6 m, to 10 m. (30 to 50 me./s.). The sensitivities of the loop and 
Adcock direction finders used are such that bearings with a swing of +5° can 
be obtained with field strengths of 20 and 4o uV per metre respectively. The 
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reciprocal error of the instruments has been reduced to 1°, and the polarisation 
error can be kept below 5° for angles of incidence and polarisation to the vertical 
of 60°, although readjustment of ‘the compensation arrangement is required to 
maintain this over an appreciable wave band. The two direction finders have 
been operated at various distances up to 30 miles from an experimental trins- 
mitter developing 100 watts on a wave length of 3 m., and the average errors 
varied from about 10° at one mile to 3.5° at 20 miles with a vertical transmitting 
aerial, These errors are somewhat larger than the corresponding values found 
for the longer wave band of 6 m. to 10. (30 to 50 me./s.). When an attempt 
was made to use a direction finder inside a wooden hut, the observations were 
found to be subject to an octantal error of 2° to 5° amplitude, the value increasing 
as the wave length was reduced. This error was found to be due to reflection 
effects from the walls of the hut, and experiments made with various wooden 
boards showed that it depended upon the nature of the wood and direction of the 
grain. A synthetic material with no grain direction was found to have only a 
small effect. 


Materials for Vacuum Tube Manufacture. (A. J. Monack, Ind. and Eng. Chem. 
(Ind. Ed.), Vol. 32, No. 8, Aug., 1940, pp. 1,028-1,033.) (82/43 U.S.A.) 

The requirements of metals and alloys for cathodes, anodes, and grids are 
presented, and a brief treatment of thermionic emission in the cases of oxide 
coated thoriated tungsten, and tungsten filaments is given. Metals and alloys 
for use in glass metal seals are enumerated. The function of getters is explained 
in connection with the exhaust process. Types of photo-electric tubes and their 
uses are discussed.  Silicates, sulphides, and tungstates are treated in terms of 
persistence and colour of luminescence when used for fluorescent screens in 
cathode ray tubes. Miscellaneous materials and parts are listed, and cleaning 
of vacuum tube parts is discussed in terms of methods. 
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LIST OF ‘SELECIED* TRANSEATIONS: 


Novtke.—Applications for the loan of copies of translations mentioned below 
should be addressed to the Secretary (R.T.P.), Ministry of Aireratt) Production, 
Thames House, Millbank, S.W.1, and copies will be loaned as far as availability 
of stocks permits. Suggestions concerning new translations will be considered 
in relation to general interest and facilities available. 

Lists of selected translations have appeared in this publication since September, 
1938. 


ARMAMENTS AND THEORY OF WARFARE. 
TRANSLATION NUMBER 
AND AUTHOR, TITLE AND JOURNAL. 

 Rutkovsky, F. Bombing Attack on Targets the Aur. (.Nero- 
Vols No: 5, Marchi, 1940, 
pp. 19-21.) 

AERO AND HybropyNAMIcs, 

Ferrari Cs Ftelds of Motion in Compressible Fluids. (L’.\ero- 
tecnica, Vol. 18, No. 4, April, 1938, pp. 400-411.) 

Levbenson, Approvimate Integration of the Equation of the 
Boundary Layer according to the Methods of the 
Heat Conductivity Theory. (Vrans. Joukowski 
Academy of Military eronautics, No. 13, 1935, 
pp. 38-52.) 

-Seibert, O: ... Measurement of the Heat Transfer of Wing Pro- 
files. (Jahrbuch der deutschen L.F.F., Vol. 2, 
1938, pp. 224-244.) 

Huchmann, Similarity between Velocity and Temperature 
Fields in Gaseous Flow. (Trans. All-Union Con- 
ference on High Speed Aircraft, Moscow, 1936, 
pp. 119-126.) 


ATRSCREWS. 
Schmidt, Basic Problem of Variable Pitch Propeller Design. 
(With special reference to the principal German 
designs.) (Luftwissen, Vol. 6, No. 10, Oct., 
1939, Ppp. 26 ) 


3.) 


1-273 
ic&y Betz, .\. Concerning Ertension of the Propeller Slip- 
stream Theory. (Z.F.M., Vol. 11, 1920, pp. 
105-110.) 
1093 Grandinetti, .\. The Arrangement of Airscrews in Tandem Twin- 
Acroplanes and the Efficiency of the 
Group. (Ingegneria, Vol. 6, No. 5, May, 1927, 
Pp: 172=177=) 


ENGINES AND ACCESSORIES, 
1038 Schmidt, E.... Superchargiag Tests on Pre-Combustion Chamber 
Diesel Engines. (Jahrbuch deutschen 


L.F.F., 2, 1938; pp. 48-52.) 
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Lutz, 


Lutz, O. 
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Fischer, G. 


Franz, A. 


Nikolaenko, V. 


Burger, Kk. 


Reussner, E. 


Yukelise, E. 
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TITLE AND JOURNAL. 

Mathematical Investigation and Design of Ligh 
Speed Crankshafts. (\.1.Z., Vol. 42, No. 14, 
25/7/39, PP- 385-393-) 

Investigation on the Suitability of Heat-Resis!ant 
Materials for Combustion Engines. 
Vol. 15, No. 9, 10/9/38, pp. 468-480; No. 10,11, 
10 10 38, pp. 5¢5-510.) 

Resonance Oscillations the Induction and 
haust Pipes of In-Line Engines. Report No. 1. 
The Processes in  Unbranched Pipes, eacited at 
a Number of Positions. (L.F.F., Vol. 16, No. 3 
20/3/39, PP- 139-147.) 


’ 


Resonance Oscillations ino the Induction 
haust Pipes of In-Line Engines. Part 2. The 
Processes in. Branched Pipes. (1..F.F., Vol. 16, 
No. 7, 20/7/39, pp- 384-90.) 

Resonance Oscillations ino the Induction and 
haust Pipes of In-Line Engines. Part 3. The 
Conditions of Excitation in the Induction Process 
of Four-Stroke Engines. (L.F.F., Vol. 17, No. 
4, 20/4/40, pp. 123-8.) 

Tests on Light Alloy) Bearing Materials in the 
D.V.L. Bearing Testing Machine. 
Vol. 16, No. 1, 10/1/39, pp. 1-13.) 

Problems Associated with the Measuring Technique 
in Earperiments with Superchargers. (Jahrbuch 
der deutschen L.F.F., Vol. 2, 1938, pp. 215-18.) 

Design of a Cooling System for Aero Engines, 
faking into Consideration the Compresstbility of 
the Air. (Aeron. Vol. 1, No: 
2, Feb., 1940, pp. 52-66.) 


INSTRUMENTS. 

Precision Measuring Instruments Eahibited at the 
Leipzig Spring Fair, 1939. (Maschinenbau, Vol. 
18, No. 9/10, May, 1939, pp. 227-230.) 

Discussions on the German Official Regulations 
Governing Atreraft: Construction (BV.F.). 

Klectrical Equipment. (Luftwissen, Vol. 7, 
No. 1, Jan., 1940, pp. 13-14.) 

Simplest Methods for Determining Direction of 
Flight without a Compass. (Aeroplane, U.S.S.R., 
Vol. 16, No. 22, Nov., 1939, p. 31.) 
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Application of the Similarity Theory of Turbulence to the Flow Through a Straight 
Pipe of Annular Cross-Section. (S. Vomotika, K. Tamada and Y. Saito, 
Aer. Res. Inst., Tokyo, No. 188, March, 1940.) (83/1 Japan.) 

The distribution of mean velocity, (°, in turbulent flow of a fluid flowing under 
pressure through a straight pipe of annular cross-section is calculated on the 
basis of the similarity theory of turbulence, assuming that the mean motion is 
steady and symmetrical about the axis of the pipe. Both the vorticity transport 
and the momentum transport theories are employed. Remembering that dl) dr 
changes its sign at the position of maximum mean velocity, the annular region 
is divided, as in our previous paper, into two regions, ¢.e., the inner and the outer 
regions, and these two regions are treated separately. 

The calculated results are compared with Mikrjukov’s experimental results, ot 
which a brief description has been given in our previous paper. 

It is found that the vorticity transport theory gives results in fairly good agree- 
ment with observation over nearly the whole range in both the inner and outer 
regions except near the walls. The results obtained by the momentum transport 
theory, on the other hand, are in very poor agreement with experiment. 


Note on the Application of the Momentum Transport Theory to the Turbulent 
Flow Through a Straight Pipe of Annular Cross-Section.  (S. Vomotika 
and H. Umemoto, Aer. Res. Inst., Tokvo, No. 189, May, 1940.) (83/2 
Japan.) 

In the present paper, the distribution of mean velocity in turbulent flow of a 
fluid owing under pressure through a straight pipe of annular cross-section is 
re-calculated on the basis of the momentum transport theory of turbulent motion. 
The treatment of the problem in the present paper is more appropriate and more 
exact than that given in our previous paper, where the flow through an annular 
pipe was treated as if it were two-dimensional. 

As in the previous paper, the annular region is divided into the inner and outer 
regions, and it is assumed that in the inner region the mixing length is propor- 
tional to the distance from the inner wall of the annular pipe, while in the outer 
region it is proportional to the distance from the outer wall. 

The calculated results are compared with Mikrjukov's experimental results and 
also with the theoretical results obtained in the previous paper on the basis ot 
the modified vorticity transport theory. 

It is found that the results obtained on the modified vorticity transport theory 
are in better agreement with observation than those calculated on the momentum 
transport theory and the approximate results previously obtained by assuming 
two-dimensional flow are thus confirmed, 
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Application of the Vorticity Transport Theory to the Turbulent Flow Throv gh « 
Straight Pipe of Annular Cross-Section. (S. Tomotika and WK. Van ada, 
Aer. Res. Inst., Tokvo, No. 190, May, 1940.) (83/3 Japan.) 

In the present paper, the distribution of mean velocity in turbulent How oi an 
incompressible fluid flowing under pressure through a straight pipe of aniular 
cross-section is calculated by applying the vorticity transport theory with sym- 
metrical turbulence, on the assumption that both the mean motion and the tur- 
bulent motion are symmetrical about the axis of the pipe and that the pressure 
gradient along the pipe is constant and also the mean motion is steady. 

As in our previous papers, the calculated velocity distributions are compared 
with Mikrjukov's observation. It is thus found that the vorticity transport theory 
with symmetrical turbulence gives results in somewhat better agreement with 
observation than does the modified vorticity transport theory employed in a pre- 
vious paper. 

In this connection it will be worth noticing that both vorticity transport theories 
are in better agreement with experiment than the momentum transport theory. 


Counter Rotating Airscreaes. (H. M. McCoy, Inter. Avia., No. 

pp. 1-4:) (83/4 U.S.A.) 

Counter rotating airscrews have so far been utilised on fixed wing machines 
in three different versions :— 

1. Pwin-engined aircralt) with tractor airscrews rotating opposite 
directions. 

2. Combination of pusher and tractor airscrews at opposite ends ol! the 
engine power plant usually two engines placed back to back—so-called 
open tandem spacing. 

3. Two oppositely rotating airscrews placed immediately one behind the 
other on concentric shafts (close tandem), 


40, 


A machine fitted with airscrews rotating in opposite directions is freed from 
torque reaction and in addition there is generally an improvement in longitudinal 
stability.* \t high flying speeds, moreover, the close tandem arrangement may 
produce an appreciable increase in propulsive efficiency by reducing the rotary 
slipstream losses. .\s is well known, such losses only become appreciable at 
high blade angles (/.¢., high flying speeds) and below 350 m.p.h. (/.¢., for blade 
angles < 45°) the predominant slipstream losses are axial. 

Tests on a Curtiss P-36 fighter fitted with close tandem airscrews showed a 
marked improvement in control. Improvement performance was not shown 
nor expected, since the flight speeds were too low. A remarkable freedom trom 
engine vibrations was specially noted. It is confidently stated that higher flight 
speeds in the future will lead to a more general introduction of the close tandem 
arrangement. Some of the further advantages claimed are listed below :— 

1. Reduction of span of fast) single-engined fighters (lighter wing and 
greater structural efficiency). 

2. Decreased turbulence in slipstream delays separation of boundary liver. 

3. Vertical fin need not be off-set. 


Disadvantages are weight and cost of gearing. 


Boemy Strato Chamber. (Inter. Avia., No. 722, 12/8/40, 10:) (82/5 U.S.A.) 

The Stratoliners of T.W.A. and have collected experience of flights 
at altitudes up to 15,000 ft. and 20,000 ft., carried out with supercharged cabins 
simulating flying altitudes equivalent to 8.000 ft. and 12,000 ft., respectively. 
There was found to be a need for the creation of testing facilities on the ground 
of such aircraft components as windows, doors, etce., under the conditions en- 
ountered in altitude fight. The Boeing Strato-Chamber consists of a three- 


* See M.A.P. translation No. 853. 
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ton tank 12 It. long by 54 It. in diameter, fitted with pressure-tight doors at 
each end and divided into two compartments which are inter-connected. In the 
first smaller compartment the air is refrigerated by dry ice and its pressure reduced 
in order to reproduce the atmosphere prevailing at high altitudes; in the other 
the atmosphere maintained in the supercharged cabin is reproduced. This test 
chamber, which to-day permits tests to be carried out at simulated altitudes of up 
to 4o,coo ft., may be used also for physiological experiments ; by the addition of 


stronger pumps the present ** level \’ could be increased for research purposes to 


about 00,000 It. 


Aviation Record the (Inter. Avia., No. 
(83/6 


722, 12/8/40, p. 18.) 

In the first six months of the vear, the air lines of the United States flew a 
total of 553,077,175 revenue passenger miles, compared with 278,353,321 miles 
in the corresponding period of 1939. June was the peak month for all times, 
with 101,172,222 revenue passenger miles, compared with go,662,538 miles in 
May and 63,576,325 miles in June, 1939. This increase is due, no doubt, partly 
to the boom created in the U.S.A. by the war in Europe, but also by the excellent 
safety record of the U.S. domestic air lines. The C.A.B. has announced that 
up to August ist the domestic air lines of the United States had flown 
1,249,594,203 passenger miles without injury to either passengers or crew in a 
period of over 16 months since the last fatal accident in scheduled service on 
March 26th, 1939. During this period, 3,158,159 passengers have been carried. 
Another expression of confidence in the safety of the air lines is seen in the tact 
that the Equitable Life Assurance Society, of New York, has removed all restric- 
tions and extra premiums on policies of persons flying as paying passengers on 
scheduled aeroplanes operated by the commercial air lines within the United 
States. Since 1935 the Equitable Life Assurance has paid Si0og,ooo on twelve 
claims resulting from deaths within the United States on the regular air routes, 


the last of which was paid at the beginning of 1439. 


Research Methods of United Air Lines. (j. Nuwerter, Aviation, Vol. 39, 
No. 9, Sept., 1940, pp. 30-31, 106-174.) (83/8 U:S:A.) 

The American Transport Company, known as United Air Lines, has spent 

about S4yoo,ooo on technical research under four main headings: Communi- 


cations, engineering, medical and future developments. 


Communications is dealt with by a separate department, and as its name implies 
is concerned mainly with radio, .\ well equipped laboratory enables special radio 
equipment to be constructed and subsequently tested under working conditions. 
High altitude and low temperature chambers enable the effects of atmospheric 
conditions to be investigated and the effect of vibration and shock are studied on 


suitable benches before flight tests are carried out on a special ‘* laboratory 


aircraft. 
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The department also acts as advisor to the company when purchasing: standard 


equipment and all the troubles experienced in practice are referred to it. 


Engineering Research deals mainly with passenger comfort, but any troubles 
with mechanical equipment, including engines and accessories, are also notified 


to this department. 


A well equipped Medical Laboratory puts the whole of the flying: stall at least 
once a year through a series of special tests which complement the routine 
health tests carried out at the local airports. Finally, problems concerning the 
Future of Air Travel are dealt with by a separate department, which so far has 


concentrated on questions of passenger comfort at high altitudes. 


The basis of the whole research organisation is a pooling of experience. ; 


tee before any new work is undertaken, the greatest possible care is taken to 
ensure that all published information on the subject bas been made available 


to the men in charge. 


The Size of an Atreratt Landing Field. (NK. N. E. Bradfield, Engineer, Vol. 170 


No. 4,422, 11/10/40, pp. 230-231.) (83/9 Australia.) 


The minimum dimensions required for various classes of airports as_ laid 
down by the Governments of Australia, Gt. Britain and U.S.A. are given in the 
following table. The figures apply to sea level in positions where winds stronger 


than 5 m.p.h. are liable to occur from all points of the compass. 


Austraha, 1940 Great Britain, 1938 U.S.A., 1939 
Proposed minimum 

Minimum dimensions Minimum dimensions dimensions 
First class “ Run’ in one direc- One landing strip Four landing strips, 
tion 4500 ft. In all 3900 ft. long and each 4500 ft. long and 
other directions 3000 1200 ft. wide. Three 500) ft. wide. Mini 
ft. Minimum angle of others 38000) ft. long angle of ap- 

approach 1 in 30 and 600 ft. wide. proach 1 in 20 


Minimum angle of ap- 
proach 1 in 15. 


Second class Run’? one direc Landing strips 2400 Four landing strips 
tion 3600 ft In all ft. long and 600 ft. each 3500 ft. long and 
other directions 2400 wide for all wind 500° ft. wide. Mini 
ft. Minimum angle of directions. Minimum angle of 
approach 1 in 20 angle of approach 1 in proach 1 in 20. 

5. 
Chird class “Run in one diree- Landing strips 21000 Four landing strips 


tion 2400) ft In all ft. long and 600° ft. cach 2500 ft. long and 
other directions 1800 wide for all wind 500° ft. wide. Mini 


ft. Minimum angle of directions. Minimum mum angle of — ap 
approach 1 in 15. angle of approach 1 in’ proach 1 in 20. 

Fourth class “ Run’ in one direc- Landing strips 1800) Four landing strips 
tion 1800 ft. In all ft. long and 600 ft. each 1500 ft. long and 
other directions 1320 wide for all wind 300) ft. wide. Mini- 
ft. Minimum angle of directions. Minimum angle of ap 
approach Tin 15. angle of approach 1 in proach 1 in 20. 


15. 
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The actual requirements for take-off are usually less than rooo feet, but they 
may be considerably increased by high temperature or soft ground. Thus a 
rise in ground temperature from 60°F. to 110°F. increases the take-off by about 
10 per cent., whilst a change over from a paved runway to a grass field will 
increase the necessary run by about 40 (per Cent. 

Even so the figures given in the table for prepared surfaces appear very large. 
The figures quoted are, however, intended to give ample margin for safety, 
especially in the case of one engine failing during the take-off of twin-engined 
aircraft. Although such aircraft can generally maintain level flight with only 
one engine, the rate of climb is seriously reduced. This has led the C..\.A. 
(U.S.A.) to suggest the following two safety requirements :— 

1. The airport dimensions should be such that in the case of one engine 
failing after one half of the runway has been covered (whether the machine 
is by that time still on the ground or flying) it must be possible to continue 
the flight in a straight line on the remaining engine and clear all obstacles 
which lie ahead. 

2. The runway length should be such that the aircraft can be brought to 
flying speed with one engine dead and if at this critical moment the remaining 
engine should fail, it should be possible to land the aircraft and bring it to 
rest Without over-running the end of the runway. 

The figures in the table have been calculated bearing in mind these recom- 
mendations. 


Manawurrability and Control Surface Strength Criterta’ for Large Aeroplanes. 
(H. B. Dickinson, J. Aeron. Sci., Vol. 7, No. 11, Sept., 1940, pp. 469-477.) 
(83/10 U.S.A.) 

A method has been developed which makes possible the determination of the 
horizontal tail strength required by the basic flight envelope which governs the 
strength o° the wings. The method involves only the use of simple wind- 
tunnel data. It is shown that the manceuvring tail loads can be obtained without 
reference to the effect of the trimming tab. The controllability in pitch should 
be sufficient to subject the aeroplane to the flight envelope load factor at any 
speed. 

The controllability criterion for the vertical tail is that the critical control 
speed with flaps in the landing position should not exceed the landing speed, 
and with the flaps in the take-off position should not exceed take-off speed. 
The strength of the vertical tail should be based upon the use of the tab angle 
for trim with engines inoperative, together with a manceuvring pedal force. 

It is suggested that the aeroplane should not run out of aileron control at a 
higher speed than it runs out of rudder control. Rational load criteria for the 
ailerons have not been developed. 

It must be realised that the methods presented are in a crude stage of develop- 
ment, and that much refinement will be necessary before they can be regarded 
as completely satisfactory. It is felt, however, that the general principles dis- 
cussed will afford reasonable bases for manoeuvrability and manoeuvring load 
criteria. 


Effects of Propeller Slipstream and Tail Position on the Vibration Characteristics 
of the Lockheed Lodestar. (R. 1. Thoren, C. L. Johnson, J. Aeron. Sci., 
Vol. 7, No. ro, Aug., 1940, pp. 419-421.) (83/11 U.S.A.) 


Flight tests of the Lockheed Lodestar revealed excessive vibration in the 
cabin. Exhaustive tests proved beyond a doubt that the source of the vibration 
Was aerodynamic in nature, specifically, an interference condition between the 
propeller slipstream and the stabiliser. Surveys of the flow at the tail indicated 
that at cruising engine speeds, in level flight, the slipstream just bordered on 
the horizontal stabiliser and created a vibration in the tail unit which was trans- 
mitted into the fuselage. Various changes were made in the aeroplane in an 
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attempt to remedy this condition and finally, by elevating the tail unit one foot 
above its previous position, the vibration was entirely eliminated. 


Boundary Layer and Wake Survey Measurements in Flight and in the \Vind 
Tunnel. (L. B. Rumph and R. Schairer, J. Aeron. Sci., Vol. 7, No. 10, 
Aug., 1940, pp. 425-433-) (83/12 U.S.A.) 

The results of this investigation show that the apparatus developed for 
measuring wing section drags in flight is practical and is amenable to quick 
adaptation to a full scale aeroplane. The boundary layer surveying equipment 
was successful as far as its mechanical operation was concerned, but caution 
should always be taken to keep the surveying plane outside the propeller slip- 


stream. A technique has been developed so that rapid measurements can_ be 
made in order to reduce the expanse of flight testing. The real value of the tests 


will be enhanced when additional measurements may be made with smoother 
surfaces in flight and rougher surfaces in the wind tunnel. 

Using Karman’s skin friction law for extrapolation to the same Le, the wind- 
tunnel test (very smooth model) gave a profile drag coefficient which was appre- 
ciably smaller than that given in flight. The difference is of the order of 10 
per cent. for the Douglas DC 4 and 50 per cent. for the Lockheed 14. 

The wind-tunnel measurements furnish further evidence to corroborate con- 
tentions in other papers that transition does not occur at a particular transition 


Reynolds Number, Ry... The correlation between transition and drag measure- 
ments in the wind tunnel is excellent. The detrimental effect of rivets on drag 


is very evident from the flight wake survey results. 


Frequency and Vibration Problems of Rotors (Rotary Wing Aireraft). OR. 
Prewitt and R. A. Wagner, J. Aeron. Sci., Vol. 7, No. 10, Aug., 1940, 
pp. 444-450.) (83/13 U.S.A.) 

(1) With normal vertical pin locations, and without additional centering 
springs, the natural pendular frequency of the blade about the vertical pin is 
from 1 3 to 1/5 the rotor speed. The theoretical value of frequency is usually 
reduced because of the lack of fixity of the hub. This reduction in’ pendular 
frequency of the blade amounted to 30 per cent. in one case. 

(2) With additional specialised centering means the natural pendular frequency 
of rotor blades may be made to vary with amplitude of oscillation. 

(3) The natural flapping frequency of a rotor blade with the flapping: axis 
perpendicular to the blade, and located on the axis of rotation, neglecting damp- 
ing 1s equal to the rotor r.p.m. 

(7) Moving the flapping axis outboard increases that natural frequency in a 
normal design approximately 2) per cent. 

(b) Average coning of the blade reduces the basic natural frequency in a normal 
design approximately 3 per cent. 

(c) Damping reduces the basic natural frequency approximately 15 per cent. 
with the flapping axis perpendicuiar to the blade. 

(d) Cocking the horizontal hinge toward the leading edge of the blade has the 
effect of increasing the value of the damped natural frequency with increases in 
the angle of cocking. ; 

(4) The natural bending frequency in the plane of flapping depends so much 
upon the structure of the blade that no one value can be given for this term. 
The natural bending frequency in the plane of flapping for a plywood covered 
blade having a chord of 1 ft., a radius of 20 ft. and a 17 per cent. thickness 
ratio, at 200 r.p.m. of the rotor, is approximately 2? times the rotor speed. 

(5) \ more complete analysis of all of the possible combinations of resonance 
should be done; however, it is believed that the mathematical and empirical 
analysis given by the author will assist those interested in rotor aircraft design 
to eliminate resonance problems. 
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Relutice Consumption of Normal and Supercharged Four-Stroke Diesel Engines 
fitted with Direct and Exhaust Driven Blowers Respectively. (P. Jack- 
son, Engineering, Vol. 150, No. 3,898, 27/9/40, p. 256.) (83/14 Great 
Britain. ) 

The specific fuel consumption curves of the same 6-cylinder engine (except 
for valve overlap) under various conditions of supercharge are summarised in 
the following table. 

The rating of the normal engine is 340 b.h.p. at 750 r.p.m. 

16/B.H.P. hour. 


Supercharged. 

Ib./sq. in. Normal. Mechanical. Exhaust driven. 
20 
30 44 
40 -44 41 
50 -415 — 39 
60 39 — 38 
70 385 - 37 
80 — 305 
87 .38' .40 +266 
go 385 -40 365, 
95 40 305 

100 — 40 370 
103 — s405° 1370 
110 = -410 
120 — — 
395 


! Normal full load. 

2 Mechanical blower disconnected. 
% Mechanical blower net full load. 
‘ Exhaust driven blower full load. 

From these figures it appears that the exhaust driven blower (with scavenging) 
gives an appreciable reduction in specific fuel consumption over the mechanically 
operated blower. Moreover, this benefit is maintained at part load, when the 
mechanical blower must be disconnected. On the other hand, the cost of the 
latter is only about half that of the exhaust driven job and the installation is 
very much simpler. 


Engines and Their Laboratory Testing under Flight) Conditions. (L. 
Massuger, J. Aeron. Sci., Vol. 7, No. 11, Sept., 1940, pp. 481-482; 
Digest.) (83/15 France.) 

The author is a member of a well-known French engine firm (Hispano) and 
some of his conclusions are given below :— 

1. Engine vibration dampers of the pendulum type are very efficient. The 
total weight of such dampers as fitted to the 1200 h.p. Hispano engine is only 
6 Ibs. and by their means the harmonic of the order 2) of the gas pressure 
torque is completely eliminated. 

2. Turbo compressors have been successfully employed on Diesel engines, 
mainly because this type of engine lends itself to scavenging. In order to make 
scavenging possible on aircraft engines, the carburettor must be replaced by 
a petrol injection system. Quite apart from this possibility, the petrol injection 
system has many other advantages which make it attractive for aircraft engines. 

3. Co-axial, oppositely rotating propellers, balance torque reaction and 
eliminate the swirl of the slipstream. The efficiency of such a system is always 
2-5 per cent. greater than that of the equivalent 4-bladed propeller. 


4. Reference is made to the Hispano Suiza high altitude chamber for test- 
ing aero engines up to 1,200 h.p. at altitudes up to 10,000 m. 
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The refrigerating plant permits temperatures as low as — 50°C. for the ini ike 
air. The exhaust gases, after being cooled and washed, are mechanically extracted 
and discharged into the atmosphere. 

The main exhaustor for the intake is of the 2-stage type, the first stage suth: ing 
for altitudes up to 5000 m. 

The firm also possess a high speed wind tunnel (210 m.p.h.) in which the 
lift, drag and rolling moments of engine nacelles with a power output up to 
2,000 h.p. can be measured. 


Approzimate Formulas for Piston Travel in: Radial Engines (see also Atti di 
Guidonia, No. 4, 1/4/39). (H. W. Sibert, J. Aeron. Sci., Vol. 7, No. to, 
Aug., 1940, pp. 434-437-) (83/16 U.S.A.) 

A simplified equation involving two Fourier series is given for the piston 
travel when the angular spacing of knuckle pin holes equals the angular spacing 
of the cylinder axes. Tables are given for determining the coefficients and phase 
angles of these two Fourier series. Formulas and tables are also given for find- 
ing the error due to using only the first two terms of these series. A simplified 
approximate formula for piston travel is also given, from which formulas for 
maximum and minimum piston travel are derived. 


The Static Coefficient of Lubricated Surfaces. (\. Fogg and S. A. Hunwicks, 
Engineer, Vol. 170, No. 4,420, 27/9/40, pp. 206-207, and No. 4,421, 
4/10/40, pp. 214-216.) (83-17 Great Britain.) 

When determining the coefficient of static friction with machines of the Deely 
type, everything depends on the method of cleaning adopted for preparing the 
standard surface. The author experimented with hard steel ‘surfaces which 
were cleaned with abrasives. Under these conditions, which correspond to mini- 
mum oiliness, the coefficient of friction was of the order of .58 and represents 


an upper limit. The following table gives the friction coefficient in the presence 
of various lubricants. 
Lubricant. Coethcient of friction. 
Extreme pressure lubricants... DO 


It is interesting to note that the coefficient of friction obtained in this manner 
is only very slightly affected by temperature over the range 20°C.-100°C. In 
several instances a rise in temperature increased the friction. As is well known, 
the addition of oleic acid or rape oil to mineral lubricating oil improves the oili- 
ness. It is generally held that the full benefit is obtained with relatively small 
additions. The authors’ experiments, however, show that, although the first 
small additions produce a relatively greater effect, the coefficient of static friction 
is reduced progressively with addition, the lowest value being obtained with 
1¢c0 per cent. rape or oleic acid. 

The work is being extended to cover other combinations of metal. 


The Oiliness of Lubricating Oils. (Engineer, Vol. 170, No. 4,420, 27/9/40, pp. 
202-203.) (83/18 Great Britain.) 

It is well known that the friction of a fully lubricated bearing depends only on 
the rate of shear of the oil film and can therefore be calculated from the viscosity 
characteristics of the oil as determined in the laboratory. Provided the film 
exceeds a minimum thickness, the nature of the bearing surfaces does not affect 
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the resultant friction. If, however, the film becomes very thin, the friction can 
no jonger be calculated with the help of hydrodynamic theory and the type of 
bearing metals employed also affects the result. The particular characteristic of 
the lubricant causing differences in the behaviour of bearings working under such 
conditions is designated as ‘* oiliness *’ and it is assumed that this factor can be 
measured by noting the reduction in the coefficient of static friction under con- 
trolled conditions in the presence of the particular lubricant. It appears that 
two perfectly ** clean *’ steel surfaces have a coefficient of static friction of the 
order of 0.58. In the presence of oleic acid, this is reduced to 0.08, and repre- 
sents maximum ‘* oiliness.’” Other lubricants fall in line between these limits 
and it is stated that the order of merit obtained in this manner is in general 
agreement with practical experience as to the behaviour of the lubricant in ** oil 
starved bearings. 

(Considerably more experimental work with different metals appears to be 
required before such a conclusion can be generally accepted. ) 


Castigliano’s Principle of Minimum Strain-Energy and the Conditions of Com- 
patibility for Strain. (R. V. Southwell, Phil. Mag., Vol. 30, No. 200, 
Sept., 1940, pp. 252-258.) (83/19 Great Britain.) 

In an earlier paper, of the six equations of compatibility three were deduced 
with the use of Maxwell’s stress functions, the other three with the use of those 


of Morera, appeal being made in each instance to Castigliano’s principle of 


minimum total strain energy. A paradox is thus presented, in that it would 
appear that three of the six equations are redundant. 

This paradox is examined in the present paper. It is shown that all six 
equations are in fact necessary conditions of compatibility, and that the stress 
functions either of Maxwell or Morera do in fact constitute the most general solu- 
tion of the stress equations of equilibrium. The paradox is resolved by showing 
that more might have been proved in the earlier paper; when account is taken 
of the restrictions imposed by the conditions of equilibrium at the boundary, 
all six of the equations of compatibility can be deduced as a consequent of 
Castigliano’s principle. 


New Covering for the Wing Unit of Aircraft. (L’Ala d'Italia, 16-30/5/40, p. 51.) 
(83/21 Italy.) 

The German aeronautical experimental centre has patented a new process for 
the covering of wing surfaces. This covering which is perfectly water and air- 
tight consists of a metal fabric between two layers of compressed synthetic resin. 
For example, using a metal fabric with a weave of 50 to 120 meshes per sq. cm., 
spun with a o.12 mm. wire, a covering is obtained with a resistance of 2,000 to 
3,000 kg. per metre, for a unit weight of 600 gm. and thickness of not more 
than 0.25 mm. 


Corrosion of Metals Used in Aireraft. (WW. Mutchler, Bur. Stan. J. Res., Vol. 25, 
No. 1, July, 1940, pp. 75-82.) (83/20 U.S.A.) 

Investigations of the corrosion of metals used in aircraft have been in progress 
at the National Bureau of Standards since 1925. The present paper reviews the 
work that has been done and summarises the more important results. 

1. Corrosion of aluminium alloys of the duralumin type is of two distinct 
types: surface pitting and intercrystalline attack. The former is reduced by 
keeping the iron and copper content low (at a small sacrifice of strength) whilst 
intererystalline corrosion can be entirely avoided by suitable heat treatment. 

2. Anodic coatings used in conjunction with good grades of aluminium pig- 
mented varnishes form the best protection under marine conditions. 

3. With increased purity of constituents, the corrosion resistance of Mg alloys 
has improved markedly (intercrystalline corrosion does not occur in magnesium 
rich alloys). 


Be 
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4. The surface coatings for Mg alloys so far developed are not so efficien’ as 
the anodic coatings of Al alloys, but they serve a useful purpose by impro, ing 
the adherence of paints. : 

5. Stainless steels containing molybdenum proved more resistant to attack ‘han 
did those containing titanium or columbium. An alloy containing 16 per cent. Cr 
and 1 per cent. Ni was more susceptible to corrosion than any of the others. 

6. On both Al rich and Mg rich alloys, gas welds were very resistant to 
corrosion. 

7. The ratio of the areas of dissimilar metals in contact often proves a dcter- 
mining factor in corrosion. The insertion of appropriate insulators between the 
dissimilar surfaces appears to give promising results. 

A bibliography of 18 references is given. 


Permanent Magnets. (J. F. Kayser, Engineer, Vol. 170, No. 4,419, 20/6/40, p. 
183.) (83/22 Great Britain.) 

Since 1918 the permanent magnet industry has undergone two major develop- 
ments: the introduction of cobalt magnet steels in 1923 and the advent of nickel- 
iron-aluminium permanent magnet alloys 1933. Recently a further out- 
standing improvement has been recorded. It appears that if certain alloys con- 
taining Co, Ni, Al and Fe are cooled from a high temperature in the presence 
of a strong magnetic field (BH),,,;, values of the order of 5 x ro® can be obtained, 
which represents a three to fourfold advance over best previous values. \t the 
same time the remanence of the new steels is of the order of 12,000 and the 
coercive force in the vicinity of 600. 

The advent of this new steel will have a profound effect upon small apparatus 
hitherto fitted with electro magnets. 


Wear Phenomena in Lubricated Metal Surfaces. S. T. Thomson, Engineer, 
Vol. 170, No. 4,420, 27/9/40, pp. 200-201.) (83/23 Great Britain.) 
Experiments were carried out on the wear of brass rubbing on steel using a 
modified form of the Timken wear testing machine. .\ hardened steel cylinder 
(outer race of a Timken bearing) is rotated at a constant speed (650 r.p.m.), the 
axis of the cylinder being horizontal and the lower rim just dipping into an oil 
bath kept at 1g0o°F. A square brass block is pressed against the highest point 
of this evlinder with a known load, which during the running in process corre- 
sponds to 200 Ib. per sq. in. After about five minutes, a concave matting surface 
is tormed and the tests proper can be started. The load on the brass block is 
increased in steps, each step lasting 25 minutes, the wear being measured every 
half minute by means of a gauge incorporated in the load linkage, the actual 
approach of the block to the cylinder being indicated on a dial. Comparative 
tests were carried out with three lubricants :— 
(a) Standard mineral oil. 
(b) Standard mineral oil+15 per cent. oleic acid. 
(c) Standard mineral oil+1 per cent. Oilday (** colloidal graphite *’). 
In each case the shapes of the rate of wear;load curves were similar, exhibiting 
the following characteristics :— 
(1) \ linear increase in rate of wear with load up to a certain critical 
pressure. 
(2) A subsequent range of loads over which the wear was very small 
and independent of load. 
(3) A further linear increase with load when the latter exceeded a second 
critical value. 


According to the author, phase (1) corresponds to pure abrasion accompanied 


by a progressive rise in surface temperature of the brass. This finally leads to 
the melting of surface irregularities and the re-establishment of an oil film 
(phase 2). The subsequent phase (3) corresponds to the destruction of this film 


as the load is increased beyond the second critical value. Although all the three 
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oils tested exhibit these three phases the second critical pressure in the presence 
of oleic acid is almost double that for the pure or graphited mineral oil (5,400 
against 3,000 Ib. per sq. in.). 


Development in Cutting Tools. (Engineer, Vol. 170, No. 4,420, 27/9/40, p. 201.) 
(83/24 Great Britain.) 

A new grade 80 Stellite has recently been introduced. In the main it has the 
same general characteristics as grade 40, including ease of grinding, but the 
difference in its Composition enables it to enter fields in which Stellite has pre- 
viously not been used. It is stated that grade 80 has met with success in the 
machining of the higher tensile steels, such as are used in the automobile industry. 

The same general conditions must be maintained as in the case of grade 4o 
Stellite, namely, fixtures and tool holders must be as rigid as possible, with the 
minimum of overhang. ‘The more efficient a machine tool unit is, the better will 
be the result obtained. Grade 80 Stellite is not supplied as bar stock, but only 
in the form of finished tool bits, tipped tools, milling cutter blades and special 
formed tools, both rectangular and circular in shape. The latter is a recent 
development and in this particular direction, it is claimed, presents a marked 
advantage in that it is not economical to manufacture the circular formed tool 
from tungsten carbide. Results have, it is stated, proved that grade 8o Stellite 
will give a 6 to 1 advantage in life per grind over high speed steel. 

Stellite grade 8o is also used in the form of taper and parallel, hand and machine 
reamers when used on the lighter allovs of the duralumin group. In such cases 
the cutting portions of the reamer only are made from Stellite, and the teeth 
are ground straight into the Stellite. On account of its inherent hardness no 
heat treatment is required. 


Adhesion of White Metal Linings in Bearings. Engineering, Vol. 150, No. 3,808, 
27/9/40, p. 250.) (83/25 Great Britain.) 

The first essential for good adhesion is that the shell must be given a complete 
and continuous coating of tin before the white metal lining is poured. It is 
pointed out in this connection, however, that cast iron and certain alloy steels 
are difficult to tin, steels containing more than 0.25 per cent. of nickel or more 
than 0.6 per cent. of manganese being particularly troublesome. = The most 
dependable method in such difficult cases, it has been found, is to copper-plate 
the shell before tinning. Degreasing should follow as soon as possible on the 
turning of the shell. 

While copper, bronze, brass or mild steel shells may be tinned relatively easily, 
it is pointed out that the degreasing treatment should be conducted in as thorough 
a manner as with cast iron or alloy steel shells. They are then pickled to provide 
a reactive surface. The temperature of the tinning bath, in the case of the 
‘opper and copper alloy shells, should be at a maximum of 260 deg. C., in order 
io avoid the formation of excessive amounts of inter-metallic alloy. The time of 
immersion should be up to two minutes. For mild steel shells, the tin bath should 
be at a temperature of goo deg. C. 


Machining with Single Point: Tools. (M. Kronenberg, Engineering, Vol. 150, 
No. 3,898, 27/9/40, pp. 259-250.) (83/26 U.S.A.) 
The author investigates cutting speed as a function of 
(1) ‘Tool life. 
(2) Depth of cut and feed per revolution. 
Cutting force is expressed as a function of chip cross sectional area and cutting 


pressure as a function of depth of cut and feed. 
If P,=h.p. at cutting edge, 
V=cutting speed in feet/minute, 
F —cutting force in Ib., 
A=chip cross sectional area in sq. in., 
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we have 
V =(33,000 x P,)/F. 
The author expresses F in terms of -1 by means of the equation 


where (,, and r are material constants. Using a logarithmic diagram, it is thus 


possible to draw a series of constant h.p. lines connecting Vo and «A (or PF). An 
alternative expression for JV’ for constant tool life is given as 
V=C, x 


where (,=constant depending on material, tool, tool life and cutting fluid. 
s=a material constant. 

Using this equation, a second series of lines can be plotted, connecting V and 4 

(or F) along which the tool life is constant. 

An increase in J’ produces an increase in tool h.p. and a reduction in tool life. 
The two sets of curves, however, cross at an angle, the lines of constant tool life 
making a smaller angle with the A axis (abscissa). 

Krom these diagrams the author draws a number of conclusions, of which the 
main are summarised below. It is assumed that the original adjustment is normal. 

(1) Increasing cutting speed at constant tool lite leads to a considerable 
reduction in volume of material removed per minute and is thus unpro- 
ductive, and the machine is not used to full capacity. 

(2) Decreasing cutting speed at constant tool life overloads the machine. 

(3) Increase in cutting speed at constant tool h.p. causes a rapid diminution 
in normal tool life and necessitates the use of special tools (cemented 
carbide). There is a small reduction in rate of removal of material, but 
the considerable reduction in cutting force is an advantage (less deilec- 
tion, greater accuracy, smoother finish). 

(4) Decrease in cutting speed at constant tool h.p. increases tool life and 
rate of removal of material. The disadvantage is the increase in tool 
pressure, 


The Normal Modes of Vibrations of Beams having Non-collinear Elastic and 
Mass Ages (¢ Hollow U Shape). Garland, Mech., Vol. 
7, No. 3, Sept., 1940, pp. 97-105.) (83/28 U.S.A.) 

This analysis deals with vibration characteristics of cantilever beams in which 
the longitudinal axis, passing through the mass centres of the elementary sections, 
is not collinear with the longitudinal axis about which the beam tends to twist 
under the influence of an applied torsional couple. Expressions are derived from 
which the natural frequencies and normal modes of vibration of such a beam can 
be determined. The Rayleigh-Ritz method is employed to determine the fre- 
quencies and amplitude ratios. Following the development of the general expres- 
sions, more specific equations are derived which express the natural frequencies 
and relative amplitudes of motion in each of two normal modes of vibration. 

The theoretical relationships of the several physical properties of the beam to 
the natural frequencies of vibration are shown graphically. Finally, a numerical 
example is presented for a particular beam, and the computed natural frequencies 
and normal modes are compared with those determined experimentally ; the agree- 
ment is very satisfactory. 


Applications of X-Ray Technique to Industrial Laboratory Problems. (H. P. 
Rooksby, G.E.C. Journal, Vol. II, No. 2, August, 1940, pp. 83-95.) 
(83/27 Great Britain.) 

The author attempts in this paper to give some idea of the various ways in 
which the X-ray crystallographic method of examination has been used in an 
industrial laboratory. Many of the illustrations chosen have emphasised how 
X-ray methods give information which cannot be obtained by chemical means, 
but there is no doubt that the most instructive solution to a problem is reached 
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only by utilising all the methods of investigation at our disposal. We must also 
envisage the addition of new instruments to reveal yet further properties of 
materials, and the method of electron diffraction may be mentioned as being better 
suited to the examination of surface phenomena than X-ray analysis. On ihe 
other hand, it is not always realised how wide is the scope of X-ray analysis, 
and how certain physical properties such as coefficient of expansion which have 
been measured in the classical manner have also been measured by X-ray methods. 
Such new measurements should not be regarded merely as repetitive, for new 
aspects of the physical property may be revealed by a fresh method of approach. 

New conceptions are arising directly out of the recent measurements on lattice 
distortion and the lower limiting size of crystallites developed in a cold worked 
metal, and the gradual clarification and development of our picture of the ultimate 
structure of matter owes much, and will owe still more in the future, to the 
revealing and searching power of X-rays. 


Strengthening Cylindrical Tanks of Variable Thickness Under Eaternal Pressure 
by Circular Stiffening Rings. (C. B. Biezeno and J. J. Koch, J. App. 
Mech., Vol. 7, No. 3, Sept., 1940, pp. 106-108.) (83/29 Germany.) 

In a previous paper the authors discussed the buckling of a cylindrical tank 
of variable thickness under external pressure, and they developed a method by 
which the factor of safety against buckling was derived in numerical terms. 

This present paper deals with the strengthening of a tank whose factor of safety 
is insufficient. Obviously, great help may be expected from one or two stiffening 
circular rings, adjusted in the upper part of the tank, where the thickness of 
the shell is small. The authors show how to calculate such rings. 


Effects of a Change of Poisson’s Ratio Analysed by Twinned Gradients (Bous- 
sinesq and Cerrults Problem). (H. M. Westergaard, J. App. Mech., 
Vol: 7, No. 3, Sept., 1940) pp:. 113-116.) . (83/30. U.S:A-) 

Some problems of elasticity have a simple solution for a particular value of 
Poisson’s ratio. For example, Boussinesq’s problem of a normal force and 
Cerruti’s problem of a tangential force, acting on the plane surface of a semi- 
infinite solid, are solved when Poisson's ratio is half by referring to Kelvin’s 
problem of a force at a point in the interior of an infinite solid. For, when 
Poisson's ratio is half, the solution of Kelvin’s problem can be stated in terms of 
one principal stress at each point, acting along the radial line from the point of 
the load; the other principal stresses are zero; and one half of the total force 
may be assigned to one half of the infinite solid. For other values of Poisson’s 
ratio terms must be added in the formulas for the displacements and_ stresses. 
The derivations that have been available are somewhat lengthy, especially for 
Cerruti’s problem. ‘The difficulties are reduced by a simple analytical device, here 
called ** the twinned gradient.’’ The displacement to be added by the change of 
Poisson's ratio is stated as the gradient of a potential except that one of the 
components is replaced by its twin, an identical component in reversed direction. 
This device also lends itself to a simplification of the analysis of stresses in a 
rotating thick disc, 


Torsional Vibration in Geared Turbine Propulsion Equipment. (H. Poritsky and 
C.S. L. Robinson, J. App. Mech., Vol. 7, No. 3, Sept., 1940, pp. 117-124.) 
(83/31 U.S.A.) 

Two alternative methods are presented by the authors for the determination 
of torques in the propelling machinery of ships when friction is taken into account. 
One is called the ** direct method "* while the other is called the ** method of 
normal co-ordinates.”* By normal co-ordinates of a linear system is meant 
a set of co-ordinates tor which EF and V both reduce to a sum of squares (without 
product terms). These normal co-ordinates are proper linear combinations of 
the original variables, with constant coefficients. Their existence follows from a 
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well-known theorem in algebra which states that two quadratics may be simul- 
taneously reduced to algebraic sums of squares by a proper choice of axes. ‘| he 
new method is described at length, showing the great saving of numerical work 
possible by its use when compared to the direct method. 

The paper points out that at critical propeller speeds oscillatory torques are 
limited only by damping. Two types of damping are taken into account : Onc is 
damping ot the propeller in water; the other is friction in the driving mechanism, 
introduced as solid friction in the shafts similar to damping in the metal. 


Spot Welding of Aluminium for Aircraft. (L. P. Wood, Metal Progress, Vol. 38 
No. 3, Sept.,. 1940, pp. 274 and 334.) (83/32 U.S.A.) 


Whilst the cost of driving an average aircraft rivet varies between 1.5 and 3.5 
cents, the corresponding spot weld only costs about 0.25 cents. The saving in 
time and money by spot welding is thus considerable. Nevertheless, the practice 
does not appear to have been adopted extensively in the U.S... except for certain 
semi-structural parts. In Europe, on the other hand, the use of spot welding has 
been much more general and it is stated that military aircraft now 1n action have 
a considerable amount of spot welds many in vitally stressed parts. One of the 
most successful welding machines for this purpose is the French Sciaky Welder, 
which embodies two new teatures: The use of D.C. current and a_ variable 


contact pressure cycle at the weld. The direct current is obtained in the following 
manner :—The normal three-phase shop circuit is converted by means of a mer- 
cury are rectifier into a series of unidirectional impulses which pass through the 
primary of a choke transformer. When the field strength has reached a certain 


amount, the primary circuit is cut automatically and a transient D.C. current ot! 
high amperage is generated in a secondary winding connected to the welding 
circuit. The contact pressure device subjects the area to be welded to a high 
preliminary pressure. Immediately before the passage of the current this pressure 
is reduced, but applied again to the full amount when the transient current has 
diminished to about half its maximum value. The pressure is held whilst: the 
metal is still hot and improves the grain structure of the weld. 

The process has the further advantage that the preliminary cleaning of the 
surfaces can be dispensed with in certain cases. 


Energy Losses in Impact Testing. (XN. Davidenkotf, Metal Progress, Vol. 38, 
No. 3, Sept., 1940, p. 297.) (83/33 U-S:S:R:) 

Impact tests carried out at the Zaporosh steel works showed consistent differ- 
ences depending on the type of impact testing machine employed. The three 
machines utilised were :— 

(1) Amsler, 15 kg.m. capacity. 
(2) Losenhausen, 10 kg.m. capacity. 
(3) Schopper, 30 kg.m. capacity. 


And the average results obtained on a certain type of steel were: 


Kem. 
(2) 6.28 kg.m./cm.?. 
3) 6.68 kg.m./cm.?. 


According to the author, the differences are due to energy absorbed by the 
pendulum rod, the highest losses corresponding to short, slender pendulums o! 
high moment of inertia. 

Another source of error arises when using pendulum machines for the impact 
testing of very brittle materials. The following table gives a comparison of the 
work of rupture kg.m.jcem.* of ceramic specimen by static and impact methods. 


Static. Impact 
0.037 0.77 
0.0103 O.50 


0.0314 0.62 
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The true energy absorbed is thus only 2-5 per cent. of that recorded by the 
pendulum. It appears that in this case nearly all the impact work is wasted in 
secondary losses, such as accelerating the fragments. 


Use of Clad Metals in Germany. (WW. Radeker, Metal Progress, Vol. 38, No. 3 
“Sept., 1940, pp. 292-293.) (83/34 Germany.) 

Cladding is the term employed for the bonding of a nobler metal to a less 
noble base. This leads not only to the conservation of strategic materials, but 
the bonded product may have qualities which are superior to those of cither of its 
constituents. 

Considerable use is made of cladding on a steel sheet base, the following metals 
being used for the covering :—Copper, nickel, 18.8 chromium nickel, or a special 
scale and creep resistant steel. 

The most common method of manufacture is by rolling at the welding tempera- 
ture. Ordinary steel and stainless steel can be bonded by a duplex casting process. 
‘he bonding of steel and aluminium is complicated and not yet in commercial 
use for chemical apparatus. 

Methods have been devised for evaluating the adhesive strength of such coatings. 
Some of the results obtained with a mild steel base are given below :— 


Silver. ... 21,000 Ib.)sq. in. 
Copper ... 28,500 
Nickel _... 34,000 
18.8 stainless... 35,500 


Welds in coated materials completely satisfy the requirements of tightness, 
mechanical strength and chemical stabilitv. In general the base metal is electric 
are-welded using covered electrodes. Vhe seam is then thoroughly cleaned and 
the coated side welded using the coating material. 

\n interesting recent application of bi-metal plates is in the construction otf 
heavy duty bearings. The coated plate is bent into the required shape and a 
special supplementary metallurgical treatment secures the required anti-friction 
properties. 


Behaviour of Steels Under High Temperatures when Exposed to Alternating and 
Compressive Stresses. (From the German.) (Hempel and A\rdelt, Metal- 
lurgia, Vol. 22, No. 130, Aug., 1940, p. 120.) (83/35 Germany.) 

The heating of the test pieces was by electric air furnace and a hydraulic 
testing machine was used capable of applying a load up to 60 tons for static 
tensile and compressive tests, from zero to +40 tons, respectively, for repeating 
tensile, compressive and bending tests, and up to + 20 tons for alternating tensile, 
compressive or bending tests. Preliminary tests were necessary to solve problems 
of procedure, and in regulating and distributing the temperature over the length 
of the test pieces. .\ new device was developed by which the rate of elongation 
could be determined and automatically recorded during a period of 10 hours with 
‘per cent.. per hour: 

The course of elongation at 500°C. was observed at static tensile and compres- 


an accuracy of 40.5 x 10 


sive stresses, as well as under alternating tensile compressive stresses for various 
average tensile stress values. The time elongation curves were of similar shape 
in all cases; they showed a rapid elongation during the first hours of the experi- 
ments, and afterwards a decrease tn the rate of elongation. 


In all cases the relation of the total and of the permanent elongation, as well 


as of the rate of elongation to the various mean tensile stresses, were determined 
at constant maximum stress. It is remarkable that even for the mean. stress 
zero, 1.e., for equal positive and negative maximum stress—an elongation takes 
place. During static tensile and compressive tests it was found that the time 
elongation curves of the tensile tests on the carbon-molybdenum steel were con- 
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siderably higher than those of the compressive tests, equal load being proviced 
in both cases. 


The Problem of Fatigue Fracturé CC. (From the German.) (Metallurgia, \ ol. 
22, No. 130, Aug., 1940, pp. 126-127.) (83/36 Germany.) 

Many attempts have been made to solve the numerous and complicated probleins 
connected with fatigue fractures; but many contradictions and obscurities remain 
which need intensive and careful investigation, The object of the present work 
reported by Hempel is to clear the problem of the spreading of cracks; by 
changing the method of testing it should be possible to determine what effect the 
form of test piece, the quantity of the load and the kind of material have on the 
spreading of a fatigue crack, when exposed to bending stress. For this purpose, 
the magnetic powder method of investigation has been chosen making the cracks 
visible as quickly as possible. The number of stress reversals from the moment 
the crack could be identified to the moment when the experiment was stopped 
was used as a measure of the spreading of the fatigue crack. ‘This number of 
reversals may be termed the crack reversals, while those necessary for final frac- 
ture may be called fracture reversals. 

As far as solid specimens were concerned, the crack reversals increased more 
or less quickly up to a crack depth of about 0.04 in., according to the load above 
the fatigue strength, but this increase diminished with increasing crack depth; 
as soon as the middle of the section is approached, the process of final fracture 
starts, and is finished after a few hundred reversals. 

In order to compare the results of solid and drilled test pieces the ratios of 
crack reversals to fracture reversals were plotted. These diagrams show that, 
under similar loads the form of the specimen is of much greater influence than 
the load and the material. With solid test pieces the starting of the crack can 
be perceived at 85 to go per cent. and with drilled test pieces at 30 to 60 per cent. 
of the fracture reversals. 

When alternating bending stress with equal bending moment over the measuring 
length is applied, a fatigue crack of solid test pieces takes place, almost indepen- 
dently of the test piece diameter and of the material, after 7o to go per cent. 
of the fracture reversals. 


The Creep Strength of 17 Low Alloy Steels at 1,000°F. (Metallurgia, Vol. 22, 
No. 130, Aug., 1940, pp. 127-130.) (83/37 Great Britain.) 

The results of an investigation are given, the object of which was to determine 
the effect of composition and heat treatment on the creep strength of the common 
low alloy steels at 1,000°F. It is shown that the addition of chromium tends to 
lower the creep strength of carbon molybdenum steel, but this decrease may be 
partially offset by increasing the molybdenum content. The stability of carbon 
molybdenum steels is increased by the addition of chromium. Titanium or 
columbium improves the creep strength of chromium molybdenum. steels, but 
silicon and aluminium affect their creep strength adversely. 


Hard Facing to Resist Wear. (Metallurgia, Vol. 22, No. 130, Aug., 1940, pp. 
133-134.) (83/38 Germany.) 

Appreciation of the value of hard facing has greatly increased in recent: years, 
largely as the result of the development of many processes of applying metals 
and alloys or treatments to surfaces which increase resistance to wear, corrosion, 
or both. Hard surfaces may be produced on metal parts of suitable composition 
by means of various forms of heat treatment, such as carburising, nitriding, induc- 
tion hardening, flame hardening, etc. ; by metal spraying; by electro deposition 
of chromium or other hard elements; by the fusion welding of hard alloys, or the 
cementing of special sintered carbides. 

Zeyen gives five groups of hard-facing material in order of increasing wear 
resistance ; alloy steels containing up to approximately 20 per cent. of alloy con- 
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stituents; iron base alloys containing over 20 per cent. of alloying constituents ; 
non-tcrrous cobalt-chromium-tungsten alloys; crushed tungsten carbide, which 
after welding, is embedded in a steel binder; and cast tungsten carbide inserts. 
The order of their toughness is approximately the opposite of wear resistance. 

According to Le Van most steels can be readily hard faced, but those con- 
taining 0.50 per cent. carbon and over usually, must be heat treated, and the 
hard facing of high speed steel is unsatisfactory. Low alloy and stainless steels, 
grey cast iron, alloy cast iron, and nickel base alloys are also hard faced success- 
fully. Brass, bronze, copper and aluminium alloys are difficult to hard face, 
because of their relatively low melting points. 

Hard facing metals and alloys are applied by either electric or oxy-acetylene 
welding processes, though non-ferrous alloys are best applied by means of the 
oxy-acetylene process. 

With the metallic arc, a certain amount of inter-alloying is unavoidable, 
although it can be kept at a minimum through careful control. 


Dimensionless Coefficients Applied to the Solution of Column Problems. (IK. G. 
Merriam, J. Aeron. Sci., Vol. 7, No. 11, Sept., 1940, pp. 478-480.) (83/39 

The simple Euler equation for the crippling load P of a slender strut with both 
ends free is given by 


where |=length of strut. 
r=radius of gyration 
A=area 
The more generalised Johnson formula gives 
P S? r)? 


Yor most highly stressed section. 


(2) 
A 
where S=max. compressive stress corresponding to load P. If, finally, the strut 


is loaded eccentrically 


P IP 1 
S= Sec 1 | 3 


where e=lever arm of eccentric force, 
c=distance from axis of bending to the point of maximum compressive 
stress. 


Putting 


Equations (1), (2) and (3) above assume the simple form 


(1) 426?= 
(2) 2+ 
(3) [t+y see 6]=1 (eccentric loading). 

With truly central loading, y=o. Experimental results obtained under these 
conditions can, however, be represented by equation (3) if y=.1, which is thus 
a measure of the accidental eccentricity usually present. 


In practice, P, 1, y, Fo and S are usually known and A and r have to be 


central loading. 


determined. 
The author attacks this problem by introducing a further factor 
A= (27/8) /S*) /A)=2/20 B?. 


This factor is a constant for geometrically similar cross-sections, constant load 


and length and a given material. 
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Assuming a given shape, it is thus possible to express % in terms of 8. \ 
second relation between x and 8 is given by (3) (with y as parameter). For a 
given value of y it is thus possible to solve for x and £ by plotting the two scvies 
of curves and thus obtain the required values of A and r. 


Effective Pitch. (J. Lockwood ‘Taylor, Engineering, Vol. 150, No. 3,895, 0/4 40 
p. 183.) (83 4c Great Britain.) 


The effective pitch is defined as the advance per revolution at which the thrust 
of the screw propeller vanishes. The ratio of effective to geometric pitch is called 
the pitch factor. 

Where effective pitch is retained as the normal design basis, in conjunction with 
standard series results, the pitch factors used should be the actual model values, 
including the effect of section thickness ratio, since this atfects the incidence for 


zero lift. An allowance for seale eifect from model to full-scale is possible only 
if independent aerofoil characteristics are available for the particular type ot 
section over a sufficient range of the Reynolds number. In the case of ship 


propellers, empirical modification of the model pitch factors to cover such matters 
as cavitation loss and the possible under-estimation of ship effective horse-power, 
is to be avoided, as these should be separately estimated. It is possible, of course, 
to arrive at a correct face pitch using an incorrect effective pitch together with 
an incorrect pitch factor, but the working conditions of the screw are then in 
doubt; in particular, the unit thrust loading may not be as designed, and there 
may be a departure from optimum efficiency. 


An Improved Type of Cup Ancmometer. (P. A. Sheppard, J. Sci. Inst., Vol. 17, 
No. g, Sept., 1940, pp. 218-221.) (83/41 Great Britain.) 

A new design of three-cup anemometer is described possessing the following 
characteristics :—(1) The minimum wind velocity in which the anemometer will 
function quite satisfactorily, about 0.2 m./sec. (4o ft.;min.), is appreciably lower 
than usual with this type of anemometer, and compares favourably with other 
sensitive but more troublesome types of anemometer involving moving’ parts. 
(ii) The rate of rotation of the cups is related linearly with the wind velocity, and 
in consequence the indicated mean value of the velocity in a gusty wind is true, 
apart from the effects of inertia. (ii) The inertia of the moving parts is small 
so that the anemometer is very responsive to changes in wind velocity and over- 
estimation in a gusty wind is negligibly small. (iv) The anemometer is portable 
and of relatively small dimensions. 


High Altitude and its lffect on the Human Body Boothby, W.R. 
Lovelace and O, O. Benson, J. \eron. Sci., Vol. 7, No. 11, Sept., 1940, 
pp. 461-468.) (83/42 U.S.A.) 

The paper deals mainly with experiments carried out in a high altitude test 
chamber and describes improvements carricd out by the authors in their well 
known B.L.B. oxygen inhalation apparatus. 

Under normal conditions the partial pressure of the oxygen in the alveoli of 
the lungs is of the order of too mm. and should not diminish below about 60 mm. 
for any length of time, as otherwise ill effects develop: progressively (fatigue, 
errors of ** judgment ’’). Experiments show that up to about 15,000 feet, the 
partial pressure of the oxygen in mm. Hg. is given by the straight line 
relationship 

=(B — 47) x 0, —40/R.Q., 
where [=barometer at altitude in mm. Hg. 
0, =percentage concentration of O, in air breathed. 


P?.(). =respiratory quotient depending on food being digested. 
The two constants (47) and (go) correspond respectively to the saturated 
vapour pressure (/1,0) at body temperature and average (CO, pressure in alveoli. 
R.Q.=1 in case of sugar and o.7 for fatty foods. 
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Using the former value, it appears that the oxygen partial pressure in the lungs 
becomes zero at about 30,000 feet when breathing air, and this limit is raised to 
so,o0o0 feet for pure oxygen. .\t lower altitudes, in order to maintain an oxygen 
nartictl pressure of the order of ico mm., it is therefore necessary to breathe pure 
oxygen and the requisite rates of flow vary between about half litre per minute 
dry) to 1.7 litreyminute for the altitude range 10,000 to 30,000 feet. 
Fhese figures have to be increased by 50-10c per cent. if the aviator is specially 

The inhalator developed by the authors is of the ‘* open’ circuit type, and the 
principal improvement in the latest type is the substitution of a simple automatic 
air regulator valve made of sponge rubber for the rather complicated metal device 
of the previous models. The mask is now of the oronasal type and a radio 
microphone is fitted. 

Special ** aretic ** rubber is used throughout so that the mask and especially 
the reservoir bag will retain their flexibility at low temperature (— 40°F.). 


Measurements of the Noise from Aerofoils and Streamline Wires. (WW. F. Hilton, 
Phil. Mag., Vol. 30, No. 200, Sept., 1940, pp. 237-246.) (83.43 Great 
Britain. ) 


Observations and measurements of noise in the high speed wind tunnel at the 
National Physical Laboratory, show that the noises can be classified into three 
main classes, designated (a), (b) and (c) for convenience. Class (a) consists of 
rushing noises similar to those produced by the empty tunnel, which can be 
considerably reduced by using ordinary acoustic absorbents, or rendered unobjec- 
tionable to the experimenter by wearing special ear plugs. 

Noises of class (b) are whistling sounds of high, but very definite musical pitch, 
occurring at any speed below the shock-stall, and causing the greatest annoyance. 
It is found that this class of noise may be entirely eliminated by roughening the 
surface producing them. The singing noise made by exposed streamline wires 
on some aeroplanes could) probably be eliminated by the method of surface 
roughening described in this report. 

Class (c) noises occur on sections having a thickness greater than 15 per cent. 
of the chord, at about the shock-stalling speed. The noise is very loud (t1o to 
120 decibels), relatively low-pitched, and only partially silenced by roughening the 
surface. 

In addition, observations are recorded on the effects of material (none), scale 
(small effect), incidence (small effect), thickness (pronounced effect on class (¢)), 
and on sharp leading and trailing edges (marked effeet on class ())). 


Sone Aeoustical Source Observer Problems. W. Redfearn, Phil. Mag. 
Vol. 30, No. 200, Sept., 1940, pp. 223-236.) (83/44 Great Britain.) 


Phe relation between the intensity of a sound of a definite frequeney at a given 
point inca field and the characteristics of a source as defined either by the nature 
of the limit of velocity potential as the source is approached, or by other means 
for extended sources such as the displacement or pressure, is governed by the 
physical properties and geometrical distribution of various regions of the field or 
objects within it, and it is the purpose of the present paper to discuss the theory 


of certain reasonably simple systems. One general proposition linking source 
and point of observation is the reciprocal theorem of Helmholtz, stating that the 
potential at O in a field due to a source at S is the same as that at S due to the 
same source situated at 0. 

The problems dealt with here as hinging round the general source observer 
problem follow a logical sequence in that they relate directly to the practical 
methods available for minimising the noise level at any given point due to an 
unavoidable source situated at another point. In the first place, a simple barrier 
may be erected, so that the sound reaching the point of observation in consequence 
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of diffraction is effective; but this is considerable when the barrier and distaaces 
from it are not somewhat large compared with the wave length of the sound con- 
cerned. Carrying such a process one step further, the barrier may be converted 
into a complete enclosure, made of material of given transmission, and sur- 
rounding the source, with the internal surfaces having a certain absorption tor 
sound. — Reciprocally from the point of view of the fundamental theorem the point 
of observation may be situated in a similar enclosure. Such enclosures may have 
apertures in them cither open or offering greater transmission than the main body 
of the enclosure. “The detailed discussion then begins with a study of the barrie: 
problem. 


LIST OF SELECTED TRANSLATIONS: 

NotkE.— Application for the loan of copies of translations mentioned below 
should be addressed to the Secretary, Ministry of Aircraft Production (R.T.P. 3 
Thames House, Millbank, S.W.1, and copies will be loaned as far as availability 
ol stocks permits. Lists of selected translations have appeared in this publication 
since September, 193 


TRANSLATION NUMBER 
AND AUTHOR. TITLE AND JOURNAL. 


ARMAMENTS AND THEORY OF WARFARE. 


Schmidt, A... On the and Power of Larplosires on Detona- 
tion. (Z.G.S.S., Vol. 30, 1935, pp. 33-151. 

1103) Kuhlenkamp, Fuses for Anti-direraft Shells. Vol. 84, 
No. 18, 4/5/40, pp. 301-5.) 

1107) Chaville, P. Shell versus Armour. (La Science et la Vie, Vol. 


57, No. 276, June, 1940, pp. 595-573.) 
AERO AND 
1042) Géthert, B. .. The Resistance of Floats and Flying Boat 
Ribnitz, W.... Hulls. (Luftwissen, Vol. 6, No. 3, Mareh, 193, 

pp. lOr-107.) 

Ferrari, C. Determination of the Pressure Exerted on Solid 
Bodies of Revolution with Pointed Noses Placed 
Obliquely inca Stream of Compressible Fluid at 
Supersonic Velocity. (Atti della Reale Accademia 
delle Scienze di Torino, Vol. 72, Nov.-Dec., 1435, 
pp. 140-63.) (War Office Translation No. 
g238:) 

Joukowsky, V. On the Measurement of the Temperature of Crases 
Flowing at Very High Speeds. (Veech. Phys., 
Vol. No. 12, Tec., 1998, po. 
4. ) 


AIRCRAFT AND ACCESSORIES. 


1104 Jacobs, H. DFS. Diring Brakes on Gliders and) Power 
Wanner, craff. (Jahrbuch der deutschen, L.F.F., Vol. 1, 
1938, pp. 313-8.) 
1109 Egorov, B. N. dandem Airscrews. (Trans. C.AsH1., No. 87; 
Kuznetsor, 1931, pp. 5-67.) 


WIRELESS AND ELECTRICITY. 
1108 Wessel, W. | The Passage of Klecetric Wares Through Wore Grids 
(H-F. Technik, Vol. 54, No. 2, Aug., 1939, pp: 
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Issued by the 


Directorates of Scientific Research and Technical Development, Air Ministry 
(Prepared by 


No. NovemBer, 1O40, 


On Maintained Convective Motion a Fluid Heated from Below (Digest), 
(A. Pellew and R. V. Southwell, Proc. Roy. Soc., Vol. 176, No. 9yo5, 
g/ 10/40, pp. S62-S63.) (84/1 Great Britain.) 

Phis paper examines the stability in viscous liquid of a steady régime in which 
the temperature decreases with a uniform gradient between a lower horizontal pos 
surface which is heated and an upper horizontal surface which is cooled. The 
problem has been treated both experimentally and theoretically by Benard, Brunt, 
Jeffreys, Low and Rayleigh, and it is known that instability will occur at some 
critical value of gh? Ap pkv, denoting the thickness of the fluid layer, App 
the fractional excess of density in the fluid at the top as compared with the fluid 
at the bottom surface, i the diffusivity and v the kinematic viscosity. The 
critical value depends upon the conditions at the top and bottom surfaces, which 
may be either free’ or constrained by rigid conducting surfaces. 

The theoretical problem is) solved under three distinct: boundary conditions, 
and greater generality than heretofore is maintained regard to the cell 
pattern“ which occurs in plan. In addition, an approximate method is described 
and illustrated, depending on a stationary property akin to that of which Lord 
Ravleigh made wide application in Vibration Theory. 


Theory of Screw Fans. (Crawford, Engineer, 13,0, 40, pp. tob-168.) (84 2 
Great Britain.) 

The author develops equations for the design of fans to give not only uniform 
distribution of thrust but also constant axial velocity and static pressure. Curves 
are reproduced showing the values of blade angle and width at any radius, from 
which appropriate values may be selected for any value of total head and speed 


of rotation. The effect of blade thickness is also discussed and expressions for 
overall eficiency are derived. The author claims that fans designed on the basis 


suggested will also satisfy conditions of strength. Hlustrated with one diagram 
and three graphs. 
(\bstract supplied by Research Department, Metropolitan-Vickers. ) 


Erpertments on the Breakdown of Laminar Flow. (A. Fage, J. Neron. Sci., 
Vol. 7, No. 12, Oct., 1940, pp. 513-7.) (84/3 U.S.A.) 

The paper deals with experiments, now in progress at the National Physical 
Laboratory, on the breakdown of laminar flow, and particularly that of transi- 
tion from laminar to turbulent flow in a boundary layer. The work undertaken 
so far has been of an exploratory nature only, but the progress made is sufficient 
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to indicate that interesting results are likely. The experiments are being nade 
in a water tunnel, closed return type, designed lor the study of transition preno- 
mena on long streamline bodies: General indications of the nature of the floy 
in the water tunnel have been obtained from the behaviour of a fine jet of coloured 
liquid, issuing into the stream from a tube of fine bore. Photographs of file ment 
bands so obtained are given. These observations suthce to show that the flow 
down the observation chamber is free from diffused turbulence up to a_ high 
Reynolds number. Provision is made to view the flow in a boundary layer in 
the free stream under a microscope, the technique of observation used being based 
on that described in previous papers. [:xperiments to determine the influence 
of turbulence, wavy unsteadiness, and downstream pressure gradient on transition 
are DOW in progress. 


The Spectrum of Turbulence. (J. Kampé de Feriet, J. Aeron. Sei, Vol. 7, 
No. 12, Oct., 1940, pp. 518-9.) (84/4 U.S.A.) 

The author begins by investigating the problem of the nature of the spectrum 
of isotropic turbulence, (.¢., whether the frequencies of the fluctuations form 
discrete lines in the spectrum, whether they are distributed over a wide range 
(band spectrum), or whether they may be described as a combination of a line 
and a band spectrum. 

The theoretical work previously reported by the author, and its comparison 
with the experiments of Simmons and Dryden indicated that the spectrum of 
isotropic turbulence is of the pure band type. 

The author describes a method developed at the Institut de Mécanique des 
Fluides de Lille for investigating the turbulence spectrum from another stand- 
point, /.¢., through measurements of the dispersion of small soap bubbles  sub- 
jected to turbulent agitation speeds. 

It appears that the new experimental results are in good agreement with 
predictions based on the band spectrum theory. 


The Effect of Flow Rectifiers Placed Behind Bends in Pipes. (KE. Zimmermann, 
Z.V.D.1., Vol. 84, No. 19, 11/5/40, pp. 330-331-) (84/5 Germany.) 

The accurate measurement of gas ow by means of throttle plates pre-supposes 
that the gas passes the throttle without a rotary flow component. It is often 
necessary to instal such throttles in close proximity to pipe bends which are 
known to produce rotary motion in the gas stream. The author investigated the 
efficiency of various types of commercial rectifiers in neutralising this  ctfect. 
Flow surveys covering direction and velocity were carried out both with the 
usual type of angle pitot and with an anemometer. 

It appears that if the pipe bend is not too sharp (Rod = 3, where [=radius 
of curvature and d=diameter) the flow rectifier need not exceed 0.5 d in length 
in order to produce reliable flow meter readings. 


Caritation of Hydraulic Turbine Runners. (R. E. B. Sharp, Trans. \.S.M.E.. 
Vol. 62, No. 7, Oct., 1940, pp. 567-375.) (84/6 U.S.A.) 

This paper contains a brief analytical discussion of runner cavitation. The 
cavitation equipment of the Baldwin Locomotive Works is described, and results 
with this apparatus are compared with those of the Holtwood laboratory. —Strobo- 
scopic apparatus for photographing runners during operation under cavitating 
conditions is illustrated, and various photographs above and below the sigma 
break are reproduced and discussed. 

The sigma break of any hydraulic turbine runner is considered as the value ol 
sigma at which the performance characteristics begin to undergo a change due 
to cavitation. This value increases with the specific speed of the runner, (.¢.. 
the greater the specific speed, the greater, in general, must be the allowance for 
pressure drop /7/,,— H., on the back of the blades in the usual Thoma formula. 
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Sigina =(H,— H,),H with //, as the height of the water barometer and //, 
the vertical distance from the centre line of the runner; or more strictly, from 
the local point of lowest pressure on the blade, to the tailwater elevation. The 
reason for this increasing value of //,,—H, with increasing specific speeds is due 
to several factors, namely, the greater pressure differential necessary on the two 
sides of the blades, the greater absolute velocity, and greater relative velocity at 
discharge. 


Civil Air Transport Communication (with Discussion). D. Hodgson, 
J. Inst. Elec. Eng., Vol. 87, No. 525, Sept., 1940, pp. 317-350.) (84/7 
Great Britain.) 

Any form of transport calls for a communication and signalling system, and 
by its nature civil air transport has to rely on radio-telegraphy and radio-tele- 
phony for the majority of the services it requires, and is peculiarly dependent 
on navigational help by radio. As a result an extensive communication system 
has been built up to provide these services throughout the world, a system which 
is closely interconnected internationally and which provides a service for the 
aircralt of any country operating on the various routes. 

The author gives a description of the pre-war system in this country and its 
immediate connections to the Continental and) Empire networks, with some 
reference to the American system as an indication of the general differences 
between American and European practice. 

The paper is divided into the following sections :— 

(i) The growth of the communication system. 
(2) Technical considerations and requirements of ground station equipment. 
(3) Aireraft radio equipment and installation. 
(4) The Atlantic and Empire routes to the East. 
(5) .\ brief outline of the communication system in the U.S..\. 
(6) Future developments, such as :— 
(1) Equi-signal track beacons on frequencies of the order of 33-38 Me./s., 
and even higher. 
(2) Improvements in blind approach and landing systems, including 
true glide path. 
(3) Development of an absolute altimeter. 
(4) High frequency direction finding. 
(5) Devices for providing warning of collision. 


(6) Homing devices on frequencies of the order of 33-38 Me./s. 
(7) Direction finding (free from polarisation errors) for use on aircraft. 


(8) The coupling of a blind approach and landing system with an auto- 
matic pilot equipment. 

(9) The coupling of homing devices with automatic. pilot. 

(10) Balloon meteorological sounding. 

Perhaps we may look forward to types of aircraft planned to facilitate applica- 
tion of radio communication and navigational aids. By the use of moulded plastics 
we may even see aircraft produced with an insulated section enabling the fuselage 
to be used as a radiating system. 


Graphical Solution of the Bending AMileron Case of Flutter. (W. B. Bergen and 
L.. Arnold, J. \eron. Sci., Vol. 7, No. 12, Oct., 1940, pp. 495-508.) (848 

Based on the mathematical work of Theodorsen (N.A.C..A\. Report No. 496) 
and Kassner and Fingado (.\.M. Translation No. 4o6) the authors have developed 
a system of charts which enables the flutter speed range to be determined fairly 
simply for the two-dimensional case, provided the following design factors are 
known :— 
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=semi-chord of wing. 

j;=ratio of mass of a cylinder of air of diameter 2) to the mass ol the 
wing both taken for equal length along the span. 

¢=distance of aileron hinge from bending axis of wing divided by b 

reduced distance of C.G. of aileron from hinge. 

rg="' reduced ** radius of gyration of aileron. 

Ww z=frequency of torsional vibrations of aileron about hinge. 


Ww, =trequency of bending vibrations of wing. 

If wy, > 1, the flutter speed range diminishes with reduction in aileron 
mass balance and the lower and higher speed limits ultimately coincide for a 
critical “* value of «23. For design purposes, it is therefore only necessary to 
balance the aileron up to this value to preclude flutter in this mode. The authors 
show how this critical value of a3 can be obtained from his curves by a method 
of trial and error. 

It is the authors’ opinion that an exact mathematical treatment of the three- 
dimensional case is neither practical nor justified, bearing 11 mind the complica- 
tions due to non-homogeneity of wing structure, concentration of masses and 
extensive use of structural cut outs, 

The problem is best approached by modilying the two-dimensional theory by 
the introduction of proper parameters, mainly based on experience, but checked 
wherever possible by means of models and full-scale experiments. Progress along 
these lines has been retarded in the past by the very laborious calculations 
involved. It is the authors’ hope that the new graphical method of presentation 
proposed will be of use in development work. 


Oxygen Boosting of Aeroplane Diesel Engines. H. Schweitzer, Mech. Eng. 
Vol. 62, No. 10, October, 1g40, pp. 719-722.) (84/9 U.S.A.) 

By increasing the oxygen concentration from the normal 21 per cent. to 45, per 
cent., the indicated horse-power of a 31 by 44 in. four-stroke Diesel engine 
increased from 4.3 to 6, the brake horse-power [rom 2.g to 4.65, the maximum 
cylinder pressure from 7oc to 780 psi, the maximum rate of pressure rise, which 
is an index of the shock loading of the engine, decreased from 88 to 60 psi 
per deg., together with the ignition lag which was shortened from g to 5 deg. 
The specific fuel consumption increased from 0.43 to 0.59 Ib. per i.h.p.-hr. or 
from 0.64 to 0.76 Ib. per b.h.p.-hr., and the exhaust temperature increased trom 
620 to 1,000°F, under optimum timing conditions and with clear exhaust. — The 
explanation for the favourable showing of the oxygen boost with regard to 
cylinder pressures and rates of pressure rise is obviously the extremely beneficial 
effect the oxygen has on the ignition lag which was about cut in half by the 
oxygen addition. 

The deterioration of the specific fuel consumption—-of no consequence by itsell 
for a few minutes’ operation is partly due to the stretched injection duration 
necessary with the small capacity pump and nozzle designed and adjusted tor a 
much smaller injection quantity. 

With 55 per cent. oxygen concentration the power figures further increased 
somewhat, but at above per cent. oxygen occasional detonation was 
experienced. 

The author applies these results to a transport plane with 6,000 h.p. cruising 
and estimated engine weight of 2 Ib. per h.p. 


For the take-off 8,000 h.p. are necessary. ‘To supply the additional 2,000 h.p., 
200 |b. of oxygen is fed into the intake air during the take-off. “The volume ol 
200 Ib. of liquid oxygen is 20 gal. Standard liquid air containers of 55 litre 
capacity weigh 75 Ib. Therefore the weight of the oxygen and container ts 
350 Ib. while the possible saving in engine weight is 4,000 Ib. The weight per 


take-off horse-power is thereby reduced from 2 to 1.54 Ib. 
Oxygen addition may be used for starting Diesel engines. 
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The raising of the oxygen concentration from the normal 21 per cent. to 
45 per cent. was found to be equivalent to a rise of approximately to cetane 
number as far as starting is concerned, 

Five per cent. increase in) oxygen concentration eliminated exhaust smoke 
completely, 


Toluene for T.N.T. Obtained from Petroleum. (NXutom, Ind., Vol. 83, No. 6, 
15/9/40, p- 277.) (84/10 U.S...) 

Two methods of getting by-product toluene from petroleum can be used. ‘The 
more important is the recovery of toluene in) the production of high octane 
gasoline used in aircraft. It is estimated that supplies can be made available 
by this method at costs comparable to those prevailing at coke ovens. “The second 
and more costly method, which could be used if emergency conditions required 
it, involves the ** cracking "* of other petroleum products. Experimental produc- 
tion of toluene from petroleum has indicated that this is an entirely practical 
source of supply and that large volumes could be made available in a relatively 
short time by the installation of additional recovery equipment. 


Control of Smoke in the Automotive Diesel (vith Discussion). (WW. \W. Man- 
ville, ‘Gs (As. Cloud, A... Blackwood: and We J: Sweenes, Vol. 
47, No. 4, 1940,. 397-408,..420:)' (84/rr 

Improvement in the control of smoke in the automotive Diesel engine can be 
brought about by the use of lighter fuels of suitable ignition quality in’ cases 
where either design, maintenance, or adjustment fail to accomplish the degree 
of smoke control desired. But this control is accomplished by some reduction 
in power and a loss in fuel economy. 

The satisfactory performance of the heavier fuels in’ European bus operation 
clearly shows that smoke control can be effected by other means than resorting 
to fuels approaching kerosene volatilitv.§ The effect of cetane number on 
smoke is less important than the effect of volatility, except in cases where the 
ignition quality of the fuel is below the minimum demanded by considerations of 
roughness and cold starting. 

The study reported in this paper not only covers the relationship between fuel 
properties and smoking, but also includes work on the effect of engine design, 
mechanical condition, and adjustment. of the equipment on smoking. Not. in- 
cluded the programme are other problems associated with smoking and 
objectionable exhausts from Diesels, such as the related questions of odour, 
lubricating oil, and operating temperature. 


Better Fuels for Better Engines (vith Discussion). (W. H. Hubner, Jeseakelee, 
Vol. 47, No. 4, Oct., to40, pp. 4oo-420.) (84/12 U.S.A.) 

As the supplier of fuel energy for highway transportation, the petroleum refiner 
has the problem of producing gasolines on a mass production basis which will 
be satisfactory in many types of engines operated under widely different driving 
conditions. This) problem is complicated by complex chemical and physical 
characteristics, both of the raw materials with which the refiner must work and of 
his finished products. 

This paper reviews the refiner’s solution to this problem from the viewpoint of 
the transportation and maintenance engineer, and discusses the trends of the 
major characteristics of gasoline, namely, volatility, anti-knock quality, sulphur 
content, gum content, and chemical composition. It suggests that the design 
of future engines will be in the direction of units of smaller size having higher 
compression ratios, vielding higher power output and greater fuel economy, and 
requiring fuels of higher anti-knock properties. The importance of low gum 
content and good storage stability is stressed, Sulphur content is becoming less 


a 
rs 
j 
id 
: 

M1) 

1c 
n 
h 7 

n 
0 
i 

1) 

il 

s 

s 


110 ABSTRACTS FROM THE SCIENTIFIC AND ‘TECHNICAL PRESS. 


important so far as corrosion problems are concerned, and reduction in sulshur 
is now largely a question of the economics of producing high octane fuels. 

"he paper also describes the composition of modern fuels and the new refiving 
methods of polymerisation, catalytic cracking, catalytic reforming, and alkylation, 


Altitude and the Aircraft Engine. (E. F. Pierce, J.S.A\.E., Vol. 47, No. 4, Oct., 
1940, pp. 421-431.) (84/13 U.S.A.) 
As long ago as 1933, Gagg and Farrar gave the following formula for the 


variation of full throttle h.p. or manifold pressure with altitude (constant r.p. 

h.p.2=h.p.o { Pa/Po— (1 -- Po)/7-55 } 
where p=atmospheric density and suffixes a and o refer to altitude and ground 
condition respectively. The equation was based on a large number of tests 
under simulated altitude conditions in a special test chamber and corresponds 
to a linear relationship between h.p. and density ratio. For all the types tested 
at the time, the full throttle h.p. at 20,000 feet amounted thus to 47 per cent. 
ol the hypothetical ground value. 

More recent flight tests on cyclone engines fitted with a dynamometer hub fully 
confirmed this formula. It was also found that all sea level lines of h.p. versus 
manifold pressure at constant r.p.m. are straight lines and all intersect at zero 
manifold pressure and a minus h.p. ** F** which is characteristic of the engine 
and depends mainly on its displacement. It is interesting to note that this value 
of F determines also the slope of the constant manifold pressure line at altitude 
which amounts to 0.53 F at 20,coo feet regardless of manifold pressure or r.p.m. 
used. 

The author further investigates the variation of specific fuel consumption with 
altitude under various conditions of supercharging. Experimental data on this 
point—especially as regards new designs—are rather meagre and estimates have 
thus to be based largely on empirical analysis. Speaking generally, when 
cruising at moderate altitudes (~ 10,000 feet) the specific fuel consumption is least 
when using the lowest possible blower speed and two-stage blowers with inter- 
cooler are generally detrimental to fuel consumption at altitudes below 20,000 feet. 


Bendir-Stromberg Injection Carburettor, (Inter. Avia., No. 72 
(84/14 U.S.A.) 

The new carburettor has been developed primarily with a view to eliminating 
icing hazard, gravity and inertia effects as well as vapour lock tendencies. —\t 
the same time it is claimed that mixture control is rendered more accurate. — In 
the usual type of carburettor, the petrol enters the air stream in the region of 
the choke tube, the fuel/air mixture subsequently passing the throttle, which is 
thus liable to freeze up unless special precautions are taken. In the new design 
the petrol is delivered under positive pressure by means of a pump to a_ point 
above the throttle, the flow being governed by a diaphragm subjected to the choke 
depression and operating valves in the fuel pump delivery circuit. A) second 
diaphragm is placed in this circuit in order to damp out pressure variations of 
the pump. .\ by-pass circuit from the pump casing back to the fuel tank 
eliminates any fuel vapour that might upset the metering characteristics. \With 
this new carburettor, the pilot may select at will any fuel/air ratio for a variety 
of operating conditions, such as lean cruising, rich cruising and full rich for 
take-off. 


3, 19/8/40, pp. 


The desired fuel/air ratio is held constant by a special automatic mixture control 
unit which compensates for changes in air density and temperature. Neverthe- 
less, the entire engine power can be used at all positions of the mixture selector 
lever. The regulation of the manifold pressure is not automatic in the models 
available, but must be effected by the throttle at all times. 
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Supply and Control of Lubricants in the Workshop. (P. Beuerlein, 
Vol. 84, No. 19, 11/5/40, p. 317.) (84/15 Germany.) 

A variety of oils and greases may be made use of in the same factory. 
To prevent waste and mistakes, it is recommended that each machine or machine 
tool be clearly labeled to indicate the corresponding lubricant, together with a 
chart showing last supply and date for replenishment. All points requiring 
lubrication should be clearly marked in colour and the corresponding lubricant 
should be stored or handled in containers bearing the same colour. 

The same procedure should be applied to the collection of used oil. By storing 
the various types of old used lubricants in separate containers, regeneration 1s 
simplified. 


Fuels for Diesel Engines in Marine Transportation. (W. F. Joachim and H. V. 
Nutt; Trans. A.S.M.E., Vol..62, No. 7, Oct.,.. 1940; pp: 595-604.) (84/16 
U.S.A;) 

After reviewing briefly developments in the field of Diesel fuels over the last 
30 years, the authors discuss in detail the present day requirements for marine 
Diesel engine fuels. .\ summary of engine troubles and casualties caused by 
unsuitable fuels is also given. The paper includes a series of tables and explana- 
tory matter concerning Diesel fuel specifications for various types of marine 


engines. 


Sliding Electrical Contacts. (Windred, B.E.A.M.A. Journal, Sept., 1940, pp. 
42/44.) (84/17 Great Britain.) 

Electrical and mechanical phenomena associated with sliding electrical contacts 
are discussed, with particular reference to carbon or metallic graphite brushes 
in contact with a commutator or slip-ring. Following a brief review of factors 
determining the mechanism of sliding action, recent researches on the effective 
contact surface of electrical brushes, and the variation of the vertical contact 
area with pressure are described. .\n account is also given of experiments on 
the effect of surface films on the friction and resistance of a sliding contact, 
and on the effect of gases on brush wear and erosion. Vibration as a major 
factor in brush erosion is discussed as well as the general operating characteristics 
of metal graphite and carbon brushes, and the operation of brushes in parallel. 

(\bstract supplied by Research Department, Metropolitan-Vickers. ) 


Modern Measuring Instruments. (Schlesinger, Machinery, 3/9/40, p. 12.) (84/18 
Great Britain.) 

The author concludes this outline of features of modern measuring instruments 
and principles of their design with a review of optical alignment testers and 
micro-comparator gauges. Optical alignment testing comprises the telescope 
and target method, the sighting telescope and collimator methods and the use of 
the auto-collimator. Under micro-comparators the author describes the electro- 
limit gauge and the solex pneumatic micrometer. Each instrument is described 
in some detail, with illustrations of commercial types, and the accuracy attainable 
is noted. Illustrated with six photographs and 11 diagrams. 

(\bstract supplied by Research Department, Metropolitan-Vickers. ) 


“Total Energy’ Variometer for Detecting Upward Currents in the Atmosphere. 
(A. Kantrowitz, J. Aeron. Sci., Vol. 7, No. 12, Oct., 1940, p. 523.) (84/19 
U.S.A.) 

When a sailplane is zooming or diving, it is gaining or losing altitude energy 
at the expense of kinetic energy. It is, however, changing its total energy 
{altitude energy + kinetic energy) at a rate which depends enly on its drag and 
atmospheric air currents. Thus, if we measure the rate of change of total energy 
instead of just altitude energy, we will have a measurement of atmospheric 
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currents and sinking speed independent of the plane's attitude. Furthermore, 

total energy is the quantity in which the soaring pilot is interested in increasing. 

The total energy of a plane of mass m flying at a velocity vr at an altitude hi °s 
Lime? + myh 

and it is thus proportional to } r?+ qh. 

In the usual design, the atmospheric outlet of the variometer is connected to 
the static head where it is exposed to the altitude pressure—pyh (py is the density, 
/; the altitude, and pressure is measured from sea level pressure). Now, consider 
the variometer outlet to be connected to the throat of a venturi with a contraction 
ratio of ¥2 which will produce a pressure drop equal to the dynamic pressure 
Spv*. In this case the variometer will be exposed to a pressure—pyli — § pr?. 

Thus, this negative pressure is also proportional to $0? +yh which is just the 


measure of the sailplane’s total reserve of energy. Therefore, if a conventional 
Variometer were connected in this manner it would read rate of change of total 
energy in altitude units. variometer so connected may be called total 


energy variometer.’* With a total energy variometer it) should be possible to 
measure upward air currents, even in rough air when the attitude of the ship is 
continually changing, without making any corrections. 


A Recording Optical Manometer for Transient Pressures. (P. B. Smith, J. Sci. 
Inst., Vol. 17, No. 10, Oct., 1940, pp. 242-245.) (84/20 Great Britain.) 

This paper describes a manometer capable of being used to record pressures 
caused by the explosion of gaseous mixtures in vessels totally or partially closed. 
Permanent records are obtained as time-deflexion graphs on a light’ sensitive 
film (bromide paper). The maximum deflexion available is approximately 4 cm. 
and the range of pressures which can be made to correspond with this deflexion 
is capable of wide variation. The natural frequency of the recording system (in 
which there are no loose coupled parts) is high and is an inverse function of the 
sensitivity. 


Combined Tension-Torsion Tests on a 0.35 per cent. Carbon Steel. (FE. A. Davis, 
Trans. A.S.M.E., Vol. 62, No. 7, Oct., 1940, pp. 577-586.) (84/21 

Phis paper contains the results of a group of combined tension-torsion tests 
on both eylindrical and notched bars. “The author has tried to keep in mind the 
close relation between this type of test and the problem of bolting. The test 
results show the amount of reduction in the ultimate tensile strength when a 
torque is applied in combination with the tension load. “They also show a similar 
reduction in the torsional strength when a tensile load is added. 

At this point, an interesting observation can be made concerning the combined 
tension-torsion tests. In a pure torsion test, the moment angle diagram has a 
positive slope until the fracture occurs, and the bar carries its maximum torque 
just the instant before it fails. In the combined stress tests, where the tensile 
stress was fairly high, the torque reached a maximum an appreciable time betore 
failure. This may possibly be due to the fact that the diameter of the bar 
becomes considerably reduced when it is stretched in tension, thus increasing the 
shear stress without increasing the applied moment. 


Thermal and Electrical Conductivities of Metals and Alloys. (WW. BF. Chubb, 
Phil, Mag., Vol. 30, No. 201, Oct., 1940, pp. 323-320.) (84/22 Great 
Britain. ) 


From the author’s review of the relationships existing between the thermal 
and electrical conductivities of metals and alloys, it may be concluded that the 
chief reason for the many anomalies that have arisen in regard to their inter- 
pretation lies in the relative inaccuracy of thermal conductivity determinations. 
Despite the many attempts to do so, it does not seem likely that an acceptable 
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theory of metalhe conduction can be formulated until such time sullicient 
thermal conductivity data of the required accuracy are available, calculation from 
other physical properties being of little value for these purposes. .\ method and 
procedure based upon the guard ring principic and capable of providing data ot 
fundamental accuracy is, however, available. 


Problems of Porosity in Aluminium Alloy Castings. (Engineering, Vol. 150, No. 
3,400, 11/10/40, p. 200.) (84/23 Great Britain.) 

Although light alloy castings show some tendency to porosity troubles, thes 
are by no means unique in this respect, some heavy metal allovs being: still 
more prone to difficulties from this cause. Nevertheless, the characteristic 
chemical, physical and mechanical properties of aluminium alloys, in general, 
have a distinct influence on the degree and type of porosity and analogous defects 
which may occur in these materials when they are cast. 

During the past five or ten vears, however, much progress has been made and, 
although a complete solution to porosity troubles has not been found, the inten- 
sive research which is being carried out is making itself felt: by distinct improve- 
ments, not only in the inherent high strength of many castings but in the uni- 
formity Of quality in mass production. 

Even on comparatively small outputs of ordinary work, wasters have been 
reduced to a fairly common level of 5 per cent., while on large and long continued 
outputs of a given casting, a figure as low as 0.75 per cent. is sometimes claimed 
to have been arrived at. In the case of castings which have to pass severe tests 
for pressure tightness, on the other hand, wasters may average from 1o per cent. 
to 15 per cent. 

Careful attention, the author continues, should be paid to melting procedure 
and it is urged that for furnaces other than those of the electric type, that is oil- 
fired or coke-fired furnaces, the design must be such that contamination of the 
charge by products of combustion is rendered virtually impossible. Moreover, 
when putting a furnace into operation, adequate precautions should be taken to 
ascertain. that the refractories and the crucible have been rendered quite free 
from morsture, 


{1 New Magnetic Alloy. (Engineer, Vol. 170, No. 4,423, 18/10/go, p. 252.) 
(84/24 U.S.A.) 

Ata recent meeting of the American Physical Society, E. .\. Newbitt and G. .\. 
Kelsall, of Bell Telephone Laboratories, New York, N.Y., introduced a magnetic 
alloy possessing remarkable qualities. It will be known as ** Vicalloy,’’ because 
its contents are vanadium, iron, and cobalt, the percentages ranging from 6 to 
16 per cent. vanadium, 30 to 52 per cent. iron, and 36 to 62 per cent. cobalt. 
AMfter melting it is cast into an ingot, which is hot swaged to 1 in. diameter. 
tis then drawn into wire or rolled into tape as desired. When in final form, it 
is heat treated to develop its magnetic qualities. 


Surface Hardening Machine. (Engineering, 20/9/40, pp. 227-228.) (84/25 Great 
Britain.) 

A detailed description is given of a surface-hardening machine, recently intro- 
duced by Messrs. Shorter Process Company, designed for hardening spur gears, 
bevel gears, single and double helical gears and straight surfaces. The machine 
consists of a motor-driven burner head mounted so that it has both cross-traverse 
and longitudinal-traverse in a manner analogous to the compound slide of a lathe, 
the traverse taking place above a tank containing the work-supporting gear and 
the quenching water. The Ward-Leonard regulating set for the motor drive of 
the burner head, and special attachments are claimed to provide flexibility of 
operation and control, especially in hardening gears. 

(\bstract: supplied by Research Department, Metropolitan-Vickers. 
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Suggested Methods of Testing Spot Welds. (Weld. J., Sept., 1940, pp. 333-334.) 
(84/26 Great Britain.) 

The article gives a summary*of methods of testing recommended by the 
Resistance Welding Committee of the Welding Research Committee. The vests 
fall into two groups: (1) Process qualification tests, (2) material weldability ‘ests, 
In class (1) the main test is a tensile test from which the ultimate strength ©: one 
spot weld, the diameter of the weld slug, and manner of failure are observed, 
Dimensions of the test specimens, and testing procedure are described in detail, 
The tensile test is to be supplemented by a visual test on a cross section, cheimical 
analysis, etc. In class (2) the standard lap shear test as used in (1) is to be 
supplemented by a tensile test on a U-shaped specimen. To ascertain whether 
fusion has taken place, as a preliminary to the standard tests, torsion tests and 
peel or pull-out tests may be employed. 

(Abstract supplied by Research Department, Metropolitan-Vickers.) 


How Should Engimeers Describe a Surface? (QO. R. Schurig, Mech. Eng., Vol. 
62, No. to, Oct., 1940, pp. 703-711.) (84/27 U.S.A.) 

The geometrical characteristics of a surface profile are so numerous that the 
shape of a surface cannot be adequately described by a single parameter o! its 
profile. 

The following geometrical characteristics have been suggested or considered 
in connection with the description of a surface :— 

(1) Maximum height from highest to lowest point. 

(2) Average height above base line passing through lowest point. 

3) Form tactor, being the ratio of average height to maximum height above 
base line. 

(4) Root-mean-sauare average height with respect to centre line of profile. 

(5) Prevailing wave length. 

(6) Direction of irregularities above or below the prevailing surface contour. 

(7) Direction of finish marks with respect to co-ordinates of the surface. 

(8) Available contact area per unit nominal area. 

Efforts should be concentrated to determine what geometrical qualities are 
important for surfaces used in different kinds of applications and in different 
industries. Once the significant qualities have been agreed on they should be 
used as a basis for standards covering the description and designation of surface 
quality. The standards should provide adequately for describing waviness, rough- 
ness, and surface flaws. 

\ designation of surface qualities including reference to a process of finishing 
may be useful in giving instructions in the shop, but the purpose of the standard 
is not to specify how the surface shall be made, but how it shall be described. 


Fatique of Screw Threads. (Smith, Iron Age, 22/8/40, pp. 23-28.) (84/28 Great 
Britain. ) 

The author describes experiments carried out to determine the effect of the 
method of manufacture of the thread on the ultimate tensile strength and on the 
fatigue limit. The preparation of the specimens and the method of testing are 
described, and the results tabulated. They indicate that cut threading has no 
apparent effect on the properties of the original material; single extruding and 
rolling of threads increases the ultimate strength and endurance ratio; and that 
double extruding rolling threads increases the ultimate strength and 
endurance ratio the most, while considerably decreasing the tensile impact 
strength. The results also show that a round bottom thread has a higher endur- 
ance ratio than a thread with sharp corners at the bottom. 

Illustrated with five photographs, one diagram and one graph. 

(Abstract supplied by Research Department, Metropolitan-Vickers.) 
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Fatigue Fatlyre. (Sachs, Iron Age, 5/9/40, pp. 31-34.) (84/29 Great Britain.) 

Results of some experiments on the effect of notches and corrosion on fatigue 
strength are presented. Graphs are reproduced showing the effect of the sharp- 
ness of the notch, measured by the peak stress set up, and also the nature and 
strength properties of the metal upon the reduction of the bending and_ torsion 
fatigue strength by a notch, hole or fillet. The results indicate that within a 
specific group of alloys, such as the steels, the notch fatigue strength of high 
strength steels is almost constant and no benefit is derived from alloying, cold 
work or heat treatment. Corrosion fatigue is similar in many ways to fatigue 
caused by notches, and is dependent on the corrosive agent and the chemical and 
mechanical properties of the material. The articie is to be continued. 

Illustrated with two photographs and six graphs. 

(\bstract supplied by Research Department, Metropolitan-Vickers. ) 


Butyl Rubber, (R. M. Thomas, I. E. Lightbown, W. J. Sparks, P. K. Frolich 
“and E. V. Murphree, Ind. and Eng. Chem. (Industrial Ed.), Vol. 32, 
No. 10, Oct., 1940, pp. 1283-1292.) (84/30 U.S.A.) 

This paper presents the results of a thoroughly unorthodox approach to the 
synthetic rubber problem. In developing their new butyl rubber, the Esso 
Laboratories have turned to simple olefins rather than diolefins or more compli- 
cated chemical derivatives as the main raw material. Not only is’ this an 
economic advantage, but the ready availability of such simple olefins from 
refinery cracking operations makes the process seem attractive from the stand- 
point of potential supply of synthetic rubber. 

As only the limited amount of unsaturation required for curing with sulphur 
has been provided, the vulcanisates are substantially saturated and therefore 
possess the chemical stability characteristic of a parafiin hydrocarbon. spite 
of this radical difference in internal structure, the polymer can be processed in 
much the same manner as natural rubber, and the physical properties of natural 
rubber have been retained to a surprising extent. Because of the low degree of 
unsaturation and consequent chemical inertness, the available information indicates 
that butyl] rubber will be superior to natural rubber for many purposes. 


Futique Failure. (Sachs, Iron Age, 12/9/4c, pp. 36-40.) (8431 Great Britain.) 

This portion of the article deals with chafing fatigue, and the effect of surface 
working on the fatigue strength in the presence of stress raisers. Reports of 
many types of test are submitted, including tests on the relation between the 
chafing fatigue strength and the normal fatigue strength, the effect of grip pres- 
sure on the fatigue strength, the effect of various stress raisers with and without 
surface rolling, and the effects of surface rolling with different pressures. The 
investigations indicate that no benefit is derived from alloying, cold) work or 
heat treatment if a strong chafing action is present. THlustrated with two photo- 
graphs, one diagram and nine graphs. 

(Abstract supplied by Research Department, Metropolitan-Vickers.) 


Pulsution Welding. (Cogan and Pelton, Weld. Ind., Oct., 1940, pp. 249-50 and 
252.) (84/32 Great Britain.) 

An outline is given of the technique of pulsation welding, and recent progress 
in this field is reviewed. Results of tests on pulsation welded joints are submitted 
and the following advantages are claimed for this method, especially with spot 
and projection welding; electrode life is increased; thicker material can be 
welded in production than was practicable before ; thicker material can be welded 
with the same equipment ; any tendency of the weld metal to ‘* spit "’ is reduced ; 
and the finished appearance of the weld is improved. .\ description is included 
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of a vertical, hydraulically operated, pulsation butt welding machine, with full 
synchronous electronic timing control, Hlustrated with one photograph. 
(Abstract supplied by Research Department, Metropolitan-Vickers. ) 


Selection of Steel and Heat Treatment for Spur Gears. (Nnowlton and der, 
Trans. A.S. Met., Sept., pp. 087-708.) (84/33 Great Britain.) 

Selection of the steel and type of heat treatment for case-hardened spur gears 
is discussed on the basis of the results of service experience and certain labora. 
tory tests. Different types of gear failures, including wear or abrasion, breaking 
at the root, pitting at the contact area, breaking through the pitted area and 
chipping of corners of clashed teeth are described and discussed. It was found 
that with a variety of steels quenching directly from carburising was superior 
to double quenching so far as resistance to pitting was concerned. Some refer- 
ence is made to different methods of testing gears, and a description is included 
of a new type of rolling fatigue machine to determine resistance to pitting, 
Mustrated with six photographs, eight diagrams, and four graphs. 

(Abstract: supplied by Research Department, Metropolitan-Vickers.) 


A New Material for Gaskets. (Autom. Ind., Vol. 83, No. 6, 15/9/40, pp. 265-6.) 
(84/24 U-S.A4.) 

A new material for cylinder head and other gaskets has been developed. in 
Germany to take the place of asbestos base gaskets (asbestos being a material 
not readily obtainable in Germany under present conditions). It is made up olf 
three sheets or layers of the synthetic Buna rubber and two layers of steel wire 
netting, the wires of the two layers being placed at angles of 45 deg. with each 
other. Wire netting and rubber sheets are vulcanised together. Where the 
conditions of application make it desirable, metallic edging may be applied where 
the gasket is exposed to high pressure. Unlike natural rubber, which softens 
when exposed to high temperatures, Buna has a tendency to ‘* tighten,’’ and it 
ean withstand high temperatures much better than natural rubber. Owing to the 
elastic nature of the rubber and the fact that the gasket is not coated with 
graphite, it is said to have better holding properties than conventional gaskets. 
The new gaskets are said to be resistant to hot water and hot oil up to 350 deg. 
Fahr., to glycol, gasoline, and leaded gasoline. They are not destroyed by 
adhering to the metal parts. 


(reneral Stress Analysis for Rings with One Axis of Symmetry. (CH. P. Liepmann, 
J. Aeron. Sci., Vol. 7, No. 12, Oct., 1940, pp. 509-12.) (84/35 U.S.A.) 


A general stress analysis for monocoque fuselage rings is presented, which is 
applicable not only to circular and elliptical rings, but also to any other shape 
which is symmetrical about a vertical axis. The formulae developed apply to 
rings with either constant or variable moment of inertia. By proper choice of 
the system of co-ordinates the three unknowns are obtained directly from three 
equations instead of from three simultaneous equations. General equations for 
the circular ring are worked out, taking into account the difference of ring radius 
and skin radius. 


Research on Combined Stress and Anisotropy. (J. J. Guest, Phil. Mag., Vol. 30, 
No, 202, Nov., 1940, pp. 359-309.) (84/36 Great Britain.) 


This paper discusses the effect of departure from isotropism in the specimen 
on the vield point under various stress combinations, and analyses the experi- 
mental results and deductions drawn therefrom given in’ papers by Mason, 
Becker, and Cook. For ascertaining the effects of the simple forms of anisotrop\ 
which manufacture tends to leave in the product, it is assumed that the primary 
factor in elastic failure is the maximum shearing: stress, 
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The application of these deductions to the researches reterred to show that, 
jor close correlation, an effect due to volumetric stress must be included, and that 
the various unexplained difhculties encountered these researches then 
completely clarified and all the results are shown to be in close agreement with 
the Guest criterion of elastic failure. 

The completeness of the explanations of diiliculties so diverse is good evidence 
that the assumption is correct, and the effects are shown to be such as to merit 
earelul eXamination in future research, 


4 Contribution to the Theory of Elasticity of Non-lsotropic Materials (with 
Applications to Problems of Bending and Torsion). (ie. Reissner, Phil. 
Mag., Vol. 30, No. 202, Nov., 1940, pp. 418-427.) (84/37 U.S.A.) 

This paper contains a contribution to the two-dimensional theory of elasticity 
of materials of rectilinear anisotropy. The theory and its applications presented 
are very much simpler than the corresponding developments for isotropic 
materials. The simplification is due to the fact that one of the two moduli of 
elasticity which occur in plane stress is assumed equal to zero, which means that 
the: material is not resistant to normal stresses in a certain direction. —.\ material 
for which these assumptions are very nearly true is a corrugated sheet in which 
pitch and depth of the corrugations are small compared with the overall 
dimensions of the sheet. 

In Part I the general theory is given, that is, expressions are developed Jor 
stresses and displacements in terms of arbitrary functions which have to be deter- 
mined by boundary conditions. In Part [I] bending of a narrow rectangular beam 
is considered, and an exact solution—so far missing for a beam of isotropic 
material—-is given which shows how the stress distribution depends on the way 
the beam is supported and the loading is applied. In Part II] applications to the 
theory of bending of wide-flanged box beams are indicated. In Part ITV torsion 
of box beams ts treated, the end sections of which are restrained against warping. 
Some simple formule for the relation between Bredt’s shear stress and the 
secondary normal stresses are given. 


Stundardisation of Terms in the Welding Industry. (Z.N.D.1., Vol 84, No. 19, 
11/5/40, pp. 325-329.) (84/38 Germany.) 

The article reviews some new German Standard Specifications dealing with 
welding. ‘These specifications are based on proposals discussed at the Inter- 
national Conference in 1927 and bring the matter up to date. 

Specification E.19g10 defines the various types of welding operations in-use, 
covering both fusion and press welding. 

E.igit specifies the type of seam, the classification being according to cross- 
section, form of surface or position of weld (continuous or discontinuous welds). 
The last) specification reviewed (E.tg12) deals with the requisite symbols for 
indicating various types of welds on engineering drawings. 


An Automatic Weather Station. (H. Diamond and W. S. Hinman, Bur. Stan. 
26, No, 2, Aus, 1940; pp. (84/9) 

An important contribution of radio to the collection of weather data consists 
in the possibility of utilising completely automatic stations installed at isolated 
locations, such as mountain peaks, islands, ete., whereby information on the 
meteorological factors of interest is automatically transmitted at predetermined 
intervals. Details are given of a method for the remote indication by radio ol 
measurements of barometric pressure, air temperature, relative humidity, wind 
direction and velocity, rainfall, and other meteorological factors. The method 
was developed to meet requirements formulated by the \crological Division, 
Bureau of Neronautics, Navy Department, the work being done for that Service. 

The method retains the operating principles of the audio-modulation type radio 
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sonde but, because of the use of much lower audio frequencies (0.15 to 3.6 —vcles 
per second), affords important simplifications in the transmitting and receiving 
equipment. The low frequencies allow mechanical keying of a conventiona: radio 
telegraph transmitter, thereby avoiding the need for complicated modi ating 
equipment. At the receiving end, the frequency measuring and recording fune- 
tions are carried out by simple electric counters or by manual counting, which 
eliminate the expensive electronic-frequency meter and recording micro-an meter 
used at radio-sonde ground stations. 

An experimental installation set up at the Naval ir Station, \nacostia, |).C,, 
using this method, is described and measurements for a 30-day period are 
analysed. 


The Breaking Theory of Detonation (Part Il). (LL. R. Carl, J. Frank. Inst., 
Vol. 230, No. 3, Sept., 1940, pp. 355-374.) (84/40 U.S..\.) 

A new theory has been proposed to clarify the phenomenon of the detonation 
of explosives, based on the recent progress in the knowledge of crysta! and 
molecular structure. The main contentions of the new theory are :— 

That detonation is the progressive breaking of the valence bonds of com. 
pounds, by distortions, transmitted as elastic waves. The resulting products 
of detonation recombine with release of energy which maintains the wave. 

The materials which are most readily detonated and which readily transmit 
detonation are the truly elastic materials (regular crystals). 

Sensitivity is the most inherent characteristic of explosives, and is conditioned 
by two types of instability; surface instability caused by surface unsaturation, 
and internal instability caused by internal unsaturation (endothermic compounds). 

Any state of matter or agency which tends to prevent the distortion of the 
molecule or crystal, will also tend to reduce the sensitivity. Any state of matter 
or agency which tends to increase the strength of the crystal or molecule will also 
tend to reduce the sensitivity. 

All materials which tend to damp out elastic waves will transmit detonation 
imperfectly, 

The breaking or detonation wave may penetrate any material and may, there- 
fore, be considered a universal phenomenon, 


High Altitude and its Effect on the Human Body (11). (W. MM. Boothby, \W. A. 
Lovelace and O. O. Benson, J. \eron. Sci., Vol. 7, No. 12, Oct., 1g4o, 
pp. 524-530-) (84/41 U.S.A.) 

Rapid ascent to high altitude is dangerous, since the gases normally dissolved 
in the tissue Nuid and blood stream of the aviator are released, leading: ultimately 
to symptoms similar to those occurring when a deep sea diver ascends without 
gradual decompression. (Light headedness, smarting of the eves, crawling sensa- 
tion over the skia, pains in the joints leading ultimately to paralysis and collapse.) 
The danger zone starts at about 18,000 feet, if no precautions are taken. The 
authors have carried out a large number of simulated ascents in a low pressure 
chamber from which appears that preliminary breathing of pure oxygen for a 
period of about 30 minutes (provided the subject undergoes a certain amount of 
physical exercise during the process) will lead to the gradual elimination of the 
gas bubbles (mainly nitrogen) from the body, and will render subsequent ascents 
to high altitudes perfectly safe, provided the oxygen breathing is continued at 
the requisite rate. The authors also investigated the case of parachute descents 
from very high altitudes (~ 30,000 feet), Oxygen breathing during the early 
stages of drop is essential and the authors have devised a simple form of mask 
for this specific purpose. After calling attention to the need of careful calibra- 
tion of oxygen flow meters under altitude conditions, the authors sketch out a 
training course for high altitude flying. .\ series of individual altitude chambers 
accommodating only one pupil each are recommended as being cheaper and more 
useful than the provision of large chambers holding a number. 
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Prize Offered by the German Government for the Development of a New Type 
of Electrical Accumulator, (Z.NV.D.L., Vol. 84, No. 19, 11/5/40, 317+) 
(84/42 Germany.) 

The three types of accumulators at present in use are :— 

(1) Standard lead accumulator, 
(2) Ni-Fe accumulator (Edison). 
(3) Ni-Cd-Hg accumulator (Jungner). 

All the above necessitate the utilisation of materials which have to be imported 
into Germany. The object of the prize is to further research on a new type 
utilising home produced materials such as carbon, zinc, iron, as well as easily 
manufactured organic or inorganic substances. ‘The range of substances utilised 
should be as small as possible and replacements should not be required more 
than once a year. The new accumulator when discharged must be stable and 
stand storage for a period of at least ten years without detrimental effects, 7.c. 
alter such a lapse of time it should be possible to recharge it. Other require- 
ments are small weight and size, reliability and high E.M.F. 

The competition is organised by the army authorities and the closing date is 
iijgi. (The value of the prize offered (10,oco R.M.) appears to be very low.) 


ARP. Measures in Industry and the Health of the Worker. (Z.V.D.1., Vol. 84, 
No. 19, 11/5/40, Pp. 324.) (84/43 Germany.) 

Care for the heaith of the worker should always be one of the primary con- 
siderations of any government. This is especially the case in war time when 
man hours are of the greatest importance. It is essential that factory lighting 
during black-out periods should be efficient. Reference is made to the use of 
luminous paints in certain localities. One of the main difficulties in industrial 
concerns is to provide ample ventilation during black-out periods and this applies 
especially if dust, smoke, or steam are present, or if a considerable amount of 
heat is generated. Certain machining operations normally carried out without 
dificulties become dangerous under black-out conditions. Here much can be 
done by choice of machine tools and order of operations. 


Propertics of Hydrogen Mirtures. (A.W. Brunot, Trans. A.S.M.E., Vol. 62, 
No. 7, Oct., 1940, pp. 613-619.) (84/44 U.S..\.) 

With the increased use of hydrogen as a cooling medium in rotating electrical 
machines, it has become important to know the properties of hydrogen diluted 
by small amounts of another gas. Using these properties it is possible to predict 
the operation of the machine in a hydrogen mixture from the results of tests 
made in air or pure hydrogen. The author presents a summation of data on 
the properties of hydrogen, air, nitrogen, and carbon dioxide, as well as empirical 
formulas for the properties of the mixture of hydrogen with any of the other 
three gases. It appears that the performance of a heat exchanger in hydrogen 
or hydrogen mixtures may be predicted from tests in air with an accuracy sufficient 
for practical engineering purposes. 


Heal Transfer to Falling-Water Films. (WW. H. MeAdams, T. B. Drew, and 
G. S. Bays, Trans. A.S.M.E., Vol. 62, No. 7, Oct., 1940, pp. 627-631.) 
(84/45 U.S.A.) 

Data are presented in this paper for heating water as it flows by gravity in 
turbulent motion down the inner walls of vertical copper pipes, ranging in height 
rom o.41 to 6.1 ft. Heat balances check within 5 per cent. and the temperature 
of the inlet water ranges from 38 to 146°F. The data are adequately correlated 
by the equation: 4=120 R}, where R=rate of flow and ranges from 600 io 
15,000 Ib. of water per hr. per ft. of width of stream, and /: = individual coefficient 
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between tube surface and water laver. Steam-side and over-all coethcients a 
given. The rather inadequate data for streamline flow by gravity over near \ 
horizontal pipes (trombones) are reviewed. 


List OF SELECTED TRANSLATIONS. 
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ACOUSTICS Measurements and Analysis of the Motion 
Some Acoustical Source Observer Problems of a Canard Aeroplane Model in Gusts 
(Phil. Mag., Sept., 1940), J., XLIV., p. (N.A.C:A. Tech, Note, No. 758), ]:; 
103. ps 24. 
Measurements of the Noise from Aerofoils 


Explosion Waves and Shock Waves. VI— 
and Streamline Wires (Phil. Mag., Sept., The Disturbance Produced by Bursting 
1940), J., XLIV., p. 103. Diaphragms with Compressed Air (digest) 

Measurements of Noise and Vibration | (Proc. Roy. Soc., 12/6/40), J., XLIV., 
(Proc. Inst. Rad. Engs., June, 1940), J., | : 
MEAV..,. p. 76; 

Effect of Noises of Warfare on the Ear | 
(Nature, 17/8/40),..f., XLIV., p= 65. 
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Acoustic Materials (Bur. Stan. J. Res., | 
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May, 1940), J p.. 36. 
A Simplified Method of Determining Wing 


23. 
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Plight Vol, 17; No: 
ups 4. 
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Measures for Reducing  Airscrew Noise | May, 1940), J., XLIV., p. 4. 
(L.F.F., Germany, 20/3/40), J., XLIV., | 
p. 71. AERODYNAMICS—BOUNDARY LAYER 
Boundary Layer and Wake Survey Measure- 
AERIAL NAVIGATION | ments in Flight and in the Wind Tunnel 
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Aug., 1940), J., XLIV., p. 77. XLIV., p. 90. 
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Ideal and Practical Navigation (Luftwissen, | XLIV., p. 105, 


Jan:, 1940),. MLIV,,.p. 11. 
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AERIAL NAVIGATION—BLIND FLYING | The Guidonia Aerodynamic Laboratory (Atti 
Instrument Landing System for Aeroplanes | di Guidonia, Italy, 20/7/39), J., XLIV., 
(Electrical Communications, April, 1940), | p: 23: 
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The Unsteady Lift of a Wing of Finite| Oct 1940), J., XLIV., p. 106. 
Aspect Ratio (N.A.C.A. Report No. 681), | 
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General Relationships Between the Various) Operational Methods in the Theory of Aero- 
Systems of Reference Axes Utilised in) foils in Non-Uniform Motion (J. Frank. 
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Graphical Solution of the Bending-Aileron 
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The Stressing of Girder Fuselages (Atti di 
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Expanding U.S. Production (Flight, 8/8/40), | 
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The Shock-Absorbing System of the A _ro- 
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1939), J., ALIV.,«p. &. 
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AIRCRAFT CARRIERS 
Operations and Accidents of American Air 
Carriers during 1939 (Inter. Avia, 
15/9/40), MLAV., p71. 
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Propellers for Submerged Engines (J.S.4.E., 
May, 1940), J., XLIV., p. 9. 
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BO 


BC 


Cl 


BO 
| 
j 
| 
| 
| 
C 


ons 


INDEX. 123 


BOM8S AND BALLISTICS 
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Theoretical Internal Ballistics 
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The Civil Air Fleet of the U.S.S.R. (Civil 
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DIESEL ENGINES, see Engines—Compression- 
Ignition. 
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DIVE-BOMBING, see Warfare—<aAerial. 


DRAG, see Aerodynamics—Drag. 
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Effect of Radio Interference Suppressors on 
Engine Performance (Autom. Eng., June, 
1940); J... 37. 

Comparison of C.U.E. Engine Installations 
(Digest) (J.S.A.E., U.S.A., July, 1940), 

Resonance Vibrations in the Induction and 


Developments (Digest) 
Aug., 1940), /f., 


Engine 


Exhaust Systems of In-Line Engines 
Altitude Performance of High Output Air- 


craft Engines (Digest) (J.S.A.E., U.S.A., 
July, 1940), 7., XLIV., pv. 46, 


To- | 
ine, | 
raft | 
$6), 
of 
ter. 
No. | 
| 
| 
Air 
id., 
E 
to ; 
ing 
ide 
0), 
| 
| 
he 
)), | 
| 
| 
if 


1:24 INDEX. 


Aeroplanes 
1940), J., 


Geared Engines for Light 
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Avia., 15/7/40), J., XLIV., p. 76. 

Guiberson A. 1020) Aircraft) Diesel Engine 
(Nine-Cylinder Air-Cooled Radial) (/nter. 
Avia., 29/6/40), J., -p. 75. 

Relative Consumption of Normal and Super- 
charged Four-Stroke Diesel Engines Fitted 
with Direct and Exhaust Driven Blowers | 
Respectively (Engineering, 27/9/40), J..| 

Wear Resistant Coatings (Digest) (J.S.A.F.., | 
U.S.A., July, 1940), J., XLIV., p. 48. | 

Oxygen Boosting of Aeroplane Diesel Engines 
(Mech. Eng., Oct., 1940), J., XLIV., p. 
108. 

Control of Smoke in the Automotive Diesel 
(with Discussion) (J.S.4.F., Oct., 1940), 
RIAV., p. 109. 


ENGINES—CRANKSHAFTS | 
A Property of the Crank, Connecting Rod 
and Piston Mechanism and its Applications | 

to the Master- and Articulated-Rod 
1/4/39), 


Mechanism (Atti di Guidonia, 


Critical Speed Behaviour of Unsymme rica] 
Shafts (J. App. Mech., U.S.A., June, 
1940); ALIV,, p. 32: 


| ENGINES—LUBRICATION 


The Use of Small Single-Cylinder Engines fo; 
the Evaluation of Motor Oils (Divest) 
GS AL, U.5:A., July, 1920), 7. 
Sz. 

Wear Phenomena in Lubricated Metal Sur 
faces (Engineer, 27/9/40), J., XLIV., p, 
94. 

The Synthesis of Lubricating Oils by Con- 
densation Reactions. Part Eugine 
Festing of Synthetic Lubricants (J. /unst. 
Petrol., May, 1940), J., XLIV., p. 10. 

The Ojiliness of Lubricating Oils (Engineer, 
27/9/40), J., XLIV., p. 92. 

Boundary Investigations (with Dis 
cussion) (Trans. A.S.M.E., U.S.A., May, 
1940); J. -p...29; 

Supply and Control of Lubricants in the 
Workshops (Z.V.D.1., 11/5/40), 
077. 


/ENGINES—PISTONS 


Approximate Formulas for Piston Travel in 
Radial Engines (see also Atti di Guidonia, 
Mo. 4, 1/4/39). (J. Aeron. Set., U.S.A, 
Aug., 1940), J., XLIV., p. 92. 

Piston Ring Coatings and their Effect) on 
Ring and Bore Wear (j/.S.A.E., May, 
1940), J. XLIV., p. 10. 

Piston Ring and Cylinder Wear (Digest) 
US A., J. 
p. 49. 


ENGINES—STARTERS 


A 15-Ib. Hydraulic Starter for Light Aero 
Plane Engines (Mech, Eng., Aug., 1940), 
p. 


| ENGINES—SUPERCHARGERS 
Mechanically Driven Superchargers (J. Aeron. 


Set, June, 1940), 7., LIV... p.. 26. 


ENGINES—TESTING 
CALE. 


Co-operative Universal Engine for 
Aviation Engine Single-Cylinder Research 
(Digest) (J.S.A.E., U.S.A., July, 1940), 
KEAN 47: 

Aero Engines and their Laboratory Testing 
under Flight Conditions (J. Aeron. Sei., 
Sept.,. 19480); XIV .,. p. 


| ENGINES—TURBINES 


Photo-Elastic Analysis of Stresses in a Steam 
Turbine Blade Root (with Discussion) 
(Trans. A.S.M.E., U.S.A., Aug., 1949), 
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An Investigation of Energy Losses in Steam 
furbine Elements by Impact Traverse 
Static Test with Air at Subacoustic Veloci- 

(Trans. A.S.M.E., 


Pressure- Traverse 


ties (with Discussion) 
U.S.A, 1940); 
Automatic — Integrating 


kecorder for Study of Flow Phenomena 
in Steam Turbine Nozzles and Buckets 
(with Discussion) 


forsional Vibration in Geared Turbine Pro- 
pulsion Equipment (J. App. Mech., Sept., 
1940);. J... 97. 


ENGINES—TWO-STROKE | 
An Analysis of the Charging Process in the 


Two-Stroke Engine (Digest) (J.S.A4.E., 
U.S:A., July,. 1940), J., LIV... p.. 48: 
ENGINES—VALVES 
Modern Aircraft Valves (Intava World, 


U.S.A: Wily, 1940), 7... IV... 50% 
The Harmonic Analysis of Valve Lift 
Diagrams (L.F.F., Germany, 20/3/40), 
SMD... 735: 
Problem of Valve-Head and 
Deposits (Digest) (J.S.A.E., 


Valve-Stem 
U.S.A., July, 


Materials 


| 

FATIGUE, Sce Fatigue, | 
FIRE PREVENTION 

Fire-Resistant 

p:. 


Linoleum as a (Engineer, 


19/7/40), J. 


FLUID MOTION 
On Maintained Convective Motion in a Fluid 
Heated from Below (Proc. Roy. Soc., 
9/10/40), ps 105. 


FLUID MOTION—CAVITATION 
Hydraulic-Turbine Runners 
Oct., 1940), J., XLIV., 


Cavitation of 
(Trans. A.S.M.E., 
p. 106, 


FLUID MOTION—PIPES—ORIFICES, ETC. 

Application of the  Vorticity Transport 

Theory to the Turbulent Flow Through 

a Straight Pipe of Annular Cross-Section 

(der, Res Inst., Tokyo, No. 190, May, 
1940), J... METV..,. 86. 

Note on the Application of the Momentum 
lransport Theory to the Turbulent Flow 
Through a Straight Pipe of Annular Cross- 
Section (der. Res, Inst., Tokyo, No. 189, 
May, 1940), J., XLIV., p. 85. 


Application of the Similarity Theory of 


Turbulence to the Flow Through a 
Straight) Pipe of Annular Cross-Section 


(der. Res. Inst., Tokyo, No. 188, March, 


EX. 125 


The Significance of, and Suggested Limits 
for, the Stress in Pipe Lines due to the 
Combined Effects of Pressure and Expan- 
sion (with Discussion) (Trans. A.S.M.E., 

The Effect of Flow Rectifiers Placed Behind 
Bends in Pipes (Z.V.D./., 11/5/40), J., 
XLIV., p. 106. 

FRICTION, see Engines Bearings, Materials 


Friction. 


FUELS 
Aluminium Aircraft Fuel Tanks (J.S.4.E., 
May, 1940), J., XLIV., p. 8. 


The Next 35 Years in Aviation and Fuels 
XLIV., p. 44. 

Experience in Integral Aircraft Fuel Tank 
Construction’ .(J:S:A.E:, July, 


1940), J., XLIV., p. 44. 

Utilisation of Butane in Heavy Duty Auto- 
motive Equipment (jJ.S.4.E., U.S.A., 

Germany’s Oil Consumption and Supplies 
(Engineer, 14/6/40), J., XLIV., p. 1. 

Severe Duty Engine Conditions as Related 
to Oil and Fuel (Digest) (J.S.A.E., U.S.A., 


Alternative Fuels for Motor Transport 
(La Science et la Vie, June, 1940), /., 
10. 
New Type of Petrol Storage Tank (La 


Science et la Vie, June, 1940), J., XLIV., 
Better Fuels for Better Engines (with Dis- 


cusion) (J.S.A.E., Oct., 1940), J., XLIV., 
p. 109. 
FUELS—BENZOL 


The Combustion of Aromatic and Alicyclice 
Hydrocarbons. V—The Preducts of Com 
bustion of Benzene and its) Monoalkyl 
Derivatives (Proc, Roy. Soc., 18/7/40), 
IN, ST, 


FUELS—DIESEL 
The Ignition Quality of Brown Coal-Tar 
Oils for Diesel Engines (Z.D.1.1.,. Ger- 


many, 25/5/40), J., XLIV., p. 29. 


Full-Scale Engine C.F.R. Progress Report on 


Diesel Fuel (Digest) (J.S.A.E., U.S.A., 
July, 1940), J., XLIV., p. 52. 
Fuels for Diesel Engines in) Marine Trans 


portation (Tvans, ALS.M.E., Oct., 1940), 


XLIV., p. 11. 


FUELS—INDICATORS—PUMPS, ETC. 
Fuel Consumption Meter (dero Digest, 


1940), J., XLIV., p. 85 


Aug., 1940), J., XLIV., p. 77 
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FUELS—KNOCK 
The Effectiveness of the Burning in Non- 


Knocking Engine Explosions (Digest) 
GeS.Ack., july, 1940); 
S2- 


A Study of Knocking in Otto Engines by 
Means of Electro-Acoustic Measuring De- 
vices (Deuts. Kraftfahrtforsh., No. 33, 
1939), J., ALIV., p. 12. 


FUELS—OCTANE 


Octane Rating of a Number of Pure Hydro- 
carbons and of Some of their Binary 
Mixtures (J. Just. Petrol., June, 1940), /., 
XLIV., p. 76. 

Prospects of Fuels of Higher Octane Number 
in the Transport Field (J. Aeron. 
June, 1940), J., XLIV., p. 28. 


SCi., 


FUSELAGES, see Aeroplanes Fuselages. 
GASES 
Commercial Ozone (Engineer, 21/6/40), J., 
Properties of Hydrogen Mixtures (Trans. 
AS Oct., 1940), J., XTAV.,. p. 119. 
GUNS, see Bombs and Ballistics 


Guns. 


GYROSCOPES 


A Speed-Registering Stroboscope for Gyro- | 


scopes Sci. 


XLIV., p. 54. 


Inst., July, 1940), /., 


HANGARS, see Aerodromes, 


HEAT 
A New Heat Transfer for Temperature up 
to 900°F. (Mech. Eng., U.S.A., Aug., 
1940), J., XLIV., p. 62. 
Laminar Flow Heat Transfer Coefficients in 
Ducts (with Discussion) (Trans. A.S.M.E., 


USA, Aug., 1940); J., p. 67. 
Mean Temperature Difference in Design 
(ivans. ASALE., U.S:A.. May, 1940), 
., p. 36. 
Heat Transfer to  Falling-Water Films 


(Trans. A.S. 
p. 119. 


Oct., 1940), J., XLIV., 


HELICOPTERS, see Rotorcraft Helicopters, 
HYDRAULICS 
The Use of 
Mech. 
18. 
Hydraulic Drives in 
(Digest) (J.S.A.E., 
62. 
Recent Developments in the Use of Hydraulic 
(Proc. Inst. Mech, Engs., May, 
p. 35, 


Hydraulic Power (Proc, Inst. 
Engs., May, 1940), J., XLIV., p. 
Service 
1940), 


Industrial 
US A.,. Ang., 


Power 


1940), J., 


INDEX 


HYDRODYNAMICS 
The Pressure of Water Waves Upon a I xed 
Obstacle (Proc. Roy, Soc., 18/7/40), J., 
XLIV., p. 43. 


INSTRUMENTS 
M.G.H. Performance Meter (Disest) 
US.A., Arg... 1940), 


56. 

A Convenient Electrical Micrometer anc its 
Use in Mechanical Measurements (J. .1pp. 
Mech., U.S.A., June, 1940), J., XLIV., 
p. 30. 

The Lagometer (Electrical 
24/5/40), J., XLIV., p. 12. 


Engineer, 


Design Factors Controlling the Dynamic 
Performance of Instruments (with Dis- 
cussion) (Zvans. A.S.M.E., U.S.A., July, 


1940), J., XLIV., p, 54. 

An Instrument for Measuring Low Frequency 
Accelerations in Flight (J. Aeron. Sci., 
USA... july, 1980), 56. 

Modern Measuring Instruments (Machinery, 
3/9/40), 7-5 p. 

“Total Energy ’’ Variometer for Detecting 
Upward Currents in the Atmosphere 
Aeron. Sct., Oct., 1940), XLIV:, 
p. 

A Recording Optical Manometer for Traisient 
Pressures (J. Sci. Inst., Oct., 1940), J., 
p: 112. 


INSTRUMENTS—AIR FLOW 
An Improved Type of Cup Anemometer 
(J. Sci. Inst., Sept., 1940), f.,. XLIV.,. p. 
102. 


INSTRUMENTS—ENGINES 
An Instrument for the Continuous Mez:sure- 
ment of Piston Temperature — (Digest) 
USA; Fully, 1940), 7, 


INSTRUMENTS—MATHEMATICAL 
The Cinema Integraph (J. Frank. Inst., 
july, 1940), p: 55. 
KNOCK, see Fuels 


Knock. 


LUBRICATION, see 


Engines 


Engines Bearings, 


Lubrication, Materials— Friction 


MAGNESIUM, see Materials Magnesium. 
MATERIALS 
Machining with Single Point Tools (Ensineer- 
ang, 27/9/40), J., ALIV., p. 95. 
Creep Under Combined Tension and ‘Torsion 
(Engineering, 26/7/40), J., XLIV., p. 61. 
A New Method of Testing and Grading Fine 
Abrasives (with Discussion) (J.S.4.E., 
U.S.A., Aug., 1940), J., XLIV., p. 60. 
Development in Cutting Tools (Engineer, 
271 9)40), J:, p. 95, 
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Properties and Performance of Plastic 
Bearing Metals (with Discussion) 
US.A., July, 1940), Jf., 


98. 

Investigations of the Damage Lines in the 
Case of Light Metals (Z. Metallk., Feb., 

Thermostatic Bi-Metals (with Discussion) 
(Trans. A.S.M.E., U.S.A., July, 1940), 

Bi-Metal Foils for Brazing Hard Alloy Tips 
on Tools (Z.V.D.I., Germany, 4/5/40), 


A New High Temperature Alloy (Mech. 
Enp:, U.S:A., Aug,, 1940), 
61. 


Powdered Metal Matrix (Cu-Ni) for Bonding 
Babbitt to Steel (Metal Progress, U.S.A., 

New Covering for the Wing Unit of Aircraft 
(L’Ala d'Italia, Italy, 16-30/6/40), J., 

New Type of German Canned-Food Container 
(Ind. and Eng. Chem. (News Ed.), 
10/7/40); 0:57. 

Thermal Electrical Conductivities of 
Metals and Alloys (Phil. Mag., Oct., 
1940), p. 112: 

A New Magnetic Alloy (Engineer, 18/10/40), 
SEV. 

Surface Hardening Machine 

How Should Engineers Describe a Surface? 
(Mech. Eng., Oct., 1940), J., XLIV., p. 
114. 

Fatigue of Screw Threads 
2218/40), SLIV., p. 114. 

Selection of Steel and Heat Treatment for 
Sour Gears (Trans. A.S. Met., Sept., 
1940), MLIV., p. 116. 


(Engineering, 


(Iron Age, 


MATERIALS—CORROSION 

Corrosion of Metals Used in Aircraft 
(Bur. Stan. J. Res., U.S.A., July, 1940), 
py 98. 

Use of Clad Metals in Germany (Metal 
Progress, Sept., 1940), J., XLIV., p. 99. 

Influence of Cyclic Stress on Corrosion Pit- 
ting of Steels in Fresh Water and Influence 
of Stress Corrosion on Fatigue Limit 
(Bur. Stan. J. Res., U.S.A., June, 1940), 


MATE RIALS—FATIGUE 
Plastic Yielding and 
Metals (Proc, Inst. 
Effect of Fatigue on Impact Strength 
(Metal Progress, May, 1940), J., XLIV., 
p. 14. 
The Iffect of Rest Periods on the Endurance 
and Fatigue Strength of Metals (Z.V.D.T., 


Fatigue of Ductile 
Mech. Engs., May, 


Germany, 4/5/40), J., XLIV., p. 34. 


The Problem of Fatigue Fracture C (from 
the German) (Metallurgia, Aug., 1940), J., 
XLIV., p. 100. 

Plastic Yielding and Fatigue of Ductile 
Metals: A Criterion and its Application 
(Proc. Inst. Mech. Engs., May, 1940), J., 

Fatigue Failure 
SEW... p. LS. 

Fatigue Failure (/ron Age, 
ps 


(Iron Age, 5/9/40), J., 


12/9/40), J., 


MATERIALS—FRICTION 


The Static Coefficient of Lubricated Sur- 
faces (Engineer, 27/9/40), J., XLIV., p. 
92. 

The Friction of Lubricated Metals (Phil. 
Trans. Roy. Soc., 27/6/40), J., XLIV., 
p. 28. 


MATERIALS—LIGHT ALLOYS 


Tools and Speeds for Machining Aluminium 
Alloys (Metal Progress, May, 1940), J., 
p. 14: 

Problems of Porosity in Aluminium Alloy 
Castings (Engineering, 11/10/40),  J., 
p. Lis: 


MATERIALS—MAGNESIUM 


Production of Magnesium Alloy Aircraft 
Parts: Avgs. 1940),. 
XLIV., p. 60. 


'MATERIALS—PLASTICS 


Optical Plastic Materials (Mech. Eng., 

Permanence of the Physical Properties of 
Plastics (with Discussion) (Trans. 
A.S.M.E., U.S:A., Aug., 1940), J., 
ps 79. 


MATERIALS—RUBBER 


Engineering Properties of Rubber in Com- 
pression (Digest) (J.S.A.E., U.S.A., July, 
1940), LIV .,. 

Swelling of Synthetic Rubbers in Mineral 
Oils (Ind. and Eng, Chem, (Ind. Ed.), 
Aug.,. 1940), f., XLIV., p: 78. 

A New Synthetic Rubber ‘‘ Gaco’’ (Les 
Ailes, France, 6/6/40), J., XLIV., p. 78. 

The Dynamic Fatigue Life of Rubber 
(Digest) (J.S.A.E., U.S.A., Aug., 1940), 

Butyl Rubber (Jud. and Eng. Chem. (Indus- 
trial Ed.), Oct., 1940), J., XLIV., p. 115. 


MATERIALS—SPRINGS 


Neoprene as a Spring Metal (with Discussicn) 
(Trans. A.S.M.E., U.S.A., July, 1940), 

Fatigue of Helical Springs 


(Engineering, 
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Helix Warping in Helical 
Springs (Trans. A.S.M.E., 
1540), J., p. 33. 

Calculation of the Elastic Curve of a Helical 
Compression Spring (7vans. A.S.M.E., 
U.S:A., May, 1940), J., p. 33. 


Compression 
U.S.A., May, 


MATERIALS—STEEL 
Behaviour of Steels Under High Tempera- 
tures When Exposed to Alternating and 
(from the German) 
1940), J., XLIV., p. 


Compressive Stresses 
(Metallurgia, Aug., 
99. 

Tensile Testing of Steels with Duplex Micro- 
structure (Metal Progress, May, 1940), J., 
p. 17. 


MATERIALS—STRENGTH OF 

The Study of Elastic Structures by Means 
of the “ Principle of Equivalent Loads ’ 
(Atti di Guidonia, Italy, 10/6/39), /., 
32. 

Approximate Methods for Stress Calculatiors 
of Rotating Discs (Z.1'.D.1., Germany, 
25/5/40), J., XLIV., p. 33. 

The Influence of Taper on the Efficiency of 
Wide Flanged Box Beams (J. Aeron. Sci., 
USA.,. June, 1940), J:, p.. 32. 

The Creep Strength of 17 Low Alloy Steels 
at 1,000°F, (Metallurgia, Aug., 1940), /., 
XLIV., p. 100. 

Strengthening Cylindrical Tanks of Variable 
Thickness Under External Pressure by 
Circular Stiffening Rings (J. App. Mech., 

A Study of Unsymmetrical Loading Con- 


ditions (N.A.C.A. Tech. Note, No. 757), 
A Photo-Elastic Study of the Stresses in 


Wing Ribs (J. Aeron. Sci., U.S.A., June, 
1940), J... 

A Photo-Elastic Study of Stresses in Rotating 
Discs (J. App. Mech., U.S.A., June, 1940), 
31. 

Research on Combined Stress and Anisotropy 
(Phil. Mag., Nov., 1940), J., XLIV., 
116. 

A Contribution to the Theory of Elasticity 
of Non-Isotropic Materials (with Applica- 
tions to Problems of Bending and Torsion) 
(Phil. Mag., Nev., 1940), J., XLIV., p. 
17. 


p- 


MATERIALS—STRESSED SKIN 
The Influence of Curvature on the Buckling 
Characteristics of Structures (J. Aeron. 
Sci., May, 1940), J., XLIV., p. 16. 
General Stress Analysis for Rings with One 
Axis of Symmetry (J. Aeron. Sci., Oct., 


INDEX. 


MATERIALS—SURFACE FINISH 


Superfinishing (Machinery, 4/7/40), 
ALIV., p. 59. 
Research on Surface Finish (Mechunical 


World, 19/4/40), J., XLIV., p. 11. 
An Optical Smoothness Meter for Evalu iting 


the Surface Finish of Metals (J. Sei. nist, 
July, 1940), J., XLIV., p. 54. 
MATERIALS—TESTING 
Small Inertia Type Machine for Testing 
Brake Lining (Bur. Stan. J. Res., U.S.A. 
May, 1940), J., XLIV., p. 35. 
Energy Losses in Impact Testing (Veta/ 


Progress, Sept., 1940), J., XLIV., p. 98. 
Creep Rates from Tests of Short Duration 


(Trans. A.S. Met., U.S.A., June, 1940), 
59; 
The Automatic Maintenance of Load. in 


Creep Testing (J. Sci. Inst., U.S.A., June, 
1940), XLIV., p. 30. 

Combined Tension-Torsion Tests on a 0.33" 
Carbon Steel (Trans. A.S.M.E.,  Oct., 
1940), J., 112. 

Suggested Methods of Testing Spot Welds 
(Weld. Sept.,. 1940), J... p. 114. 


MATERIALS—THEORY OF STRUCTURES 
Effects of a Change of Poisson’s Ratio 
Analysed by Twinned Gradients (Bous- 
sinesq and Cerruti’s Problem) (J. App. 
Mech., Sept., 1940), J., XLIV., p. 97. 
Dimensionless Coetficients Applied the 
Solution of Column Problems (J. Aeron. 
Sept.;, 1940). p.. 101: 
The Normal Modes of Vibrations of Beams 


to 


having Non-Collinear Elastic and = Mass 
Axes (e.g., Hollow U Shape) (J. App 


Mech., US.A., Sept., 1940), J... 
p. 96. 

Castigliano’s Principle of Minimum. Strain- 
Energy and the Conditions of Compati- 
bility for Strain (Phil. Mag., Sept., 1940), 
p: 93. 

Crippling Load of Euler Columns (4 ¢ti di 
Guidonia, Italy, 20/6/39), J., XLIV., p. 
78. 

A Rational Definition of Yield Strength 
(J. App. Mech., U..S.A., June, 1940), J., 
p:-37. 

Relaxation Methods Applied to Engineering 
Problems (Proc. Roy. Soc., 12/6/40), is 
ALAV., p: 30. 


MATERIALS—WELDING 


Spot Welding of Aluminium for Aircraft 
(Metal Progress, Sept., 1940), J., XLIV., 
p. 98. 

The Cause of Welding Fissures in Aircraft 


Steels Vol, 17, No, 4), 


p. 23. 
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INDEX, 


Fatigue Testing of Welded Joints (Jron Age, 
16/5/40), p: 16. 

Pulsation Welding (Weld Ind., Oct., 1940), 
FS: 

Standardisation of Terms in the Welding 
Industry (Z.V.D./., 11/5/40), J., XLIV., 
p. 117. 


MEDICAL 
High Altitude and its Effect on the Human 
Body (J. Aeron. Sct., U.S.A., Sept., 1940), 


102. 
High Altitude and its Effect on the [luman 
Body (II) Aeron. Sct., Oct., 1940), 


METEOROLOGY 
Proposed Air Cleaner Test Code (J/.S.4.E., 
An Automatic Weather Station (Bur. Stan. 
J. Res., Aug:, 1940), 


MILITARY AIRCRAFT, see 
Military. 


Aeroplanes 


NAVIGATION, sec Aerial Navigation. 
NOISE, see Acoustics. 


Octane. 


OCTANE NUMBERS, we Fuels 


OIL, sce Engines—Bearings, Engines—Lubrica- 


tion, Materials—Frietion, 
PARACHUTES 

Respirators for 

Avia., 15/7/40), J., 


Parachute Users (lnter. 
XLIV., p. 66. 
PERFORMANCE OF AIRCRAFT, wee \cro- 


planes—Performance. 
PETROL, see Fuels, 


PHOTOGRAPHY 

Photographic Reproduction of Engineering 
Drawings on Variety of Surfaces 
(Mech. Eng., U.S:A.,. Aug.,. 1940), 


PIPES 
Flow Through, sce 


Orifices, ete. 


Fluid) Motion—Pipes— 


Pistons. 


PISTONS, see Engines 


PLASTICS, sec Materials 


Plastics, 


PRODUCTION OF AIRCRAFT, sec Aero- 
panes— Produetion. 
PROFILE DRAG, vee Aerodynamics Drag. 


RESISTANCE, wv Aerodynamics Drag. 


129 


‘ROTORCRAFT 


| 


Frequency and Vibration Problems ot 
Rotors (Rotary Wing Aircraft) (J. devon. 
90. 


| ROTORCRAFT—HELICOPTERS 


Vought-Sikovsky Helicopter VS-300 (/nter. 


RUBBER, see Materials—Rubber. 


SHELLS, see Bombs and Ballistics. 


SOUND, sce Acoustics. 


SPRINGS, sec Miatterials—Springs. 
STABILITY 
Effects of Propeller Slipstream Tail 
Position on the Vibration Characteristics 
of the Lockheed Ledestar (J. Aeron. Sei., 
U.S 1940), J.,. XLIV., p. 89: 


STABILITY—LONGITUDINAL 
Some Data on the Static Longitudinal 
Stability and Control of Aeroplane (Design 
of Control Surface) (Central Aero-Hydro- 
dynamical Institute, Moscow, Report No. 
278; (1986) :,. py 45: 
STARTERS, sev Starters. 


engines 


STEEL, sec Materials—Steel. 


STRENGTH OF MATERIALS, see Materials 


Strength of. 
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Plane Aerofoil (der. Res. Inst., Tokyo, 
Report No. 182, Aug., 1939), 
p. 93. 

Application of High Lift Devices to Aero- 
planes Designed Primarily for High 
Cruising Speeds (J. Aeron. Sci., March, 
1940), J., XLIV., p. 526. 

Lift and Moment of an Unsymmetrical 
Double Wing (L.F.F., 20/1/40), J., 
XLIV., p. 455. 

The Velocity Field in the Neighbourhood of 
a Control Surface of Finite Thickness and 
Negligible Gap (L.F.F., 20/1/40), J., 
XLIV., p. 454. 

Lift and Moment of a Control Surface of 
Finite Thickness and Negligible Gap 
(L.F.F., 20/1/40), J., XLIV., p. 454. 

New Researches on Profile Characteristics 
(Luftwissen, Dec., 1939), J., XLIV., p. 
456. 

Lift and Moment of a Flat Plate, Bent at 
a Short Angle with a Gap at the Corner 
(L.F.F., 20/1/40), J., XLIV., p. 454. 

Aerofoil Section Data Obtained in the 
N.A.C.A, Variable Density Tunnel as 
Affected by Support Interference and 
Other Corrections (N.A.C.A. Report No. 
669), J., XLIV., p. 299. 

The Forces on a Plane Aerofoil in a Wind 
Tunnel of the Goettingen Type, with 
Special Reference to the Approximate 
Formula for Lift (Aer. Res. Inst., Tokyo, 
Report No. 185), J., XLIV., p. 358. 


AEROFOILS—FLAPS 

Pressure Distribution Investigation of an 
N.A.C.A. 0009 Aerofoil with a 50% Chord 
Plain Flap and Three Tabs (N.A.C.A. 
Tech. Note No. 734), J., XLIV., p. 199. 

Wind Tunnel Investigation of an N.A.C.A. 
23021 Aerofoil with Various Arrangements 
of Slotted Flaps (N.A.C.A. Report No. 
664), J., XLIV.,.p. 201. 
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Pressure Distribution Measurements on a 
Tapered Wing with a Partial Span Split 
Flap in Curved Flight (N.A.C.A. Tech, 
Note No. 735), J., XLIV., p. 199. 

Wind Tunnel Investigations of an N.A.C.A, 
23012 Aerofoil with a Slotted Flap and 
Three Types of Auxiliary Flap (N.A.C.4, 
Report No. 679), J., XLIV., p. 202. 

Wind Tunnel Investigation of an N.A.C.A, 
23021 Aerofoil with Various Arrangements 
of Slotted Flaps (N.A.C.A. Report No, 
G77), py 202: 

Tests in the Variable Density Wind Tunnel 
of the N.A.C.A. 23012 Aerofoil with 
Plain and Split Flaps (N.A.C.A. Tech. 
Report No. 661), J., XLIV., p. 96. 

Calculation of the Aerodynamic Charac- 
teristics of Tapered Wings with Partial 
Span Flaps (N.A.C.A. Report No. 665), 
J., p. 299. 

Pressure Distribution Measurements on a 
Rectangular Wing with a Partial Span 
Split Flap in Curved Flight (N.A.C.A. 
Tech. Note No. 742), J., XLIV., p. 360. 

Wind Tunnel Investigations of an N.A.C.A, 
23030 Aerofoil with Various Arrangements 
of Slotted Flaps (N.A.C.A. Tech. Note, 
March, 1940), J., XLIV., p. 528. 

Tests of a Gust-Alleviating Flap in a Gust 
Tunnel (N.A.C.A. Tech. Note No. 745), 


AEROPLANES 
The Modern Twin-Fin Tail (Aircraft Eng., 
Deéc., 1939),, 98. 
Review of Some Messerschmitt Aircraft 
Patents (French and German) (L’dAero- 
nautique, Jan., 1940), J., XLIV., p. 363. 


AEROPLANES—DESIGN AND CONSTRUC- 
TION 
Shear Field Aircraft Spars (J. Aeron. Sci., 
Nov.; 1939), XLIV., p.. 210. 


AEROPLANES—FLUTTER 
Damping Formulas and Experimental Values 
of Damping in Flutter Models (N.A.C.A. 
Tech. Note, Feb., 1940), J., XLIV., p. 
457. 


AEROPLANES—MILITARY 

Bell Airacobra P-39 Single-Seat Single-En- 
gine Pursuit Aircraft (Aviation, March, 
1940), J., XLIV., p. 521. 

The Armament of Enemy Aircraft (Luft- 
wissen, March, 1940), J., XLIV., p. 524. 

Fighter versus Bomber : Italian Experiences 
in Spain (Rev. de l’Arm. de Il’ May- 
jane, 1939), j., 2SLIV., p. 195. 

New Italian Military Aircraft (Les Ailes, 
13/4/40), J-, XLAV., p. 522. 

Fighter Aircraft of To-day and To-morrow 
(La Sci. et la Vie, April, 1940), /., XA... 
p. 453. 
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AEROPLANES—PERFORMANCE 

Calibration of Dynamic Pressure Velocity 
ktecorders and the Reduction of their 
Kkeadings to Actual Velocities (Nat. 
Luchtvaartlab., 1939), J., XLIV., p. 535. 

The Accuracy of Altitude Determinations of 
Aircraft, Based on Atmospheric Measure- 
ments (Nat. Luchtvaartlab., 1939), J., 

Studies of High Speed Aeroplanes (J. Aeron. 
Sci:, April, 1940), J., XLIV., p. 528. 
Calculating Table (Nomographs) for High- 
Speed Aircraft (Luftwissen, Feb., 1940), 

“ps S28. 

Some Economic Aspects of Transport Aero- 
plane Performance, W. C. Mentzer and 
H. B.. Nourse, XLIV., 499: 

Calculation of Diving Velocity (Luftwissen, 


Beb.,. 1940), $27. 
Rigorous Performance Prediction Without 


Drudgery (J.R.Ae.S., Feb., 


XLIV., p. 457. 


AEROPLANES—PERFORMANCE—CLIMB 
Reduction of Fight Test Climb Data to 
Standard Air Conditions (J. Aeron. Sci., 
Nov., 1939), J., XLIV., p. 204. 
Analysis of Best Rate of Climb and Ceiling 
as Affected by Ice Accretions (J. Aeron. 
Nov.;- 1989), J... p. 2038: 


1940), J. 


AEROPLANES—PERFORMANCE—TAKE 
OFF AND LANDING 

A New Method of Assisted Take-off for Air- 
craft (La Technique Moderne, 15/11/39), 

Two Formule for Take-off Distance (J. 
Aeron. Sci., March, 1940), J., XLIV., p. 
526. 

Simple Method of Measuring Landing and 
Take-off Speed (J. Aeron, Sci., Dec., 1939), 
BAAV., ps 205. 


AEROPLANES—PRODUCTION 

Problems of Mass Production of Aircraft 
(Luftwissen, July, 1989), J., XLIV., p. 
210. 

Factory Hands Required for the Equipment 
of a Modern Air Force (Luftwehr, July, 
1939), J., XLIV., p. 196. 

World’s Aircraft Production, with Special 
Reference to the U.S.A. (Inter. Avia., 
No. 687, 5/12/39), J., XLIV., p. 198. 

Labour in Aircraft Production (Aeroplane, 
5/4/40), SAV.» p. 521. 

American Estimate of Relative Rates of 
Production of Military Aircraft by the 
Belligerents and the U.S.A. (Inter. Avia., 
4/1/40), J., XLIV., p. 295. | 

AEROPLANES—STRENGTH OF | 
A Simple Method of Obtaining Span Load 

Distributions (N.A.C.A. Tech. Note No. 


732), J., XLIV., p. 96 


AEROPLANES—UNDERCARRIAGES 
Dynamic Problems of the Tricycle Alighting 
Gear (J. Aeron. Sei., Dec.,. 1989), 
XLIV., p. 208. 


AEROPLANES—WINGS 

New Method for the Calculation of Critical 
Velocity of Cantilever Wing Subjected to 
a Special Form of Elastic Instability 
(L’ Aerotechnica, March, 1940), J., XLIV., 
p. 526. 

The Frequencies of Cantilever Wings in 
Beam and Torsional Vibrations (N.A.C.A. 
Tech. Note No. 746), J., XLIV., p. 361. 


AIRSCREWS, 


Airscrews. 


NOISE OF, sce 


Acoustics, 


AIRSCREWS 
Vibration Characteristics of Aircraft Engine- 
Propeller Systems (J.S.A4.E., Dec., 1939), 

207- 

The Effect of Nacelle Propeller Diameter 
Ratio on Body Interference and on Pro- 
peller and Cooling _ Characteristics 
(N.A.C.A. Report No, 680), J., XLIV., 
p. 204. 

The Influence of Running Propellers on 
Aeroplane Characteristics with Discussion 
Aeron. Set... 1940), J... SEIV., 
p. 302. 

A Generalised Vortex Theory of the Screw 
Propeller and its Application (N.A.C.A. 
Tech, Note, Feb., 1940), J., XLIV., p. 
457. 

Speed Control Device for the Propellers of 
a  Twin-Propeller Aircraft (Flugsport, 
17/1/40), J., XLIV., p. 364. 

ALTIMETERS, see Instruments 


Altimeters, 


ALUMINIUM, see Materials—Light Alloys, 
Materials—Duralumin. 
ASSISTED TAKE OFF, Aeroplanes— 


Performance—Take Off and Landing. 


BALLOONS 
Captive Balloons Aerial Barrages 
(W. Kirchner, Berlin, 1939), J., XLIV., 

p. 523. 


BEARINGS, see Engines—Bearings. 


BLIND FLYING, see Aerial Navigation 
Flying. 


Blind 


BOMBS AND BALLISTICS 
The Military Importance of the Stereo Auto- 
matic Device for Evaluating Films of 
Anti-Aircraft Target Practice (Flugwehr 
und Technik., Aug., 1939), J., XLIV., p. 
90. 
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Bombardment of the Battlefield (Rev. de 
l’Arm. de l’Air, Sept.-Oct., 1939), J., 
XLIV., p. 90. 

Detonation of High Explosives in Shell and 
Bomb and its Effects (British Medical 
Journal, 21/10/39), J., XLIV., p. 92. | 

Interpolation Necbod for the Calculation of |DE-ICING 
Families of Trajectories and their Varia-| Siebentholer De-Icer Spinner (Inter. Avia, 
tion with Changes in the Original “a §/12/39), J., ALIV., p. 206. 

Values (Z.4.M.M., Dec., 1939), J., XLIV. | An Investigation of the Prevention of Ice 
p. 451. | on the Aeroplane Windscreen (N.4.C.A, 

Mystery of the Magnetic Mine (Sci. Am., | Tech. Note No. 754), J., XLIV., p. —. 

; March, 1940), J., XLIV., p. 355. 

* DIESEL ENGINES, see Engines—Compression- 

BOMBS AND BALLISTICS—BOMBS Ignition. 
The Stabilisation of an Aerial Bomb 
(L’Aerotechnica, Jan., 1940), J., XLIV., DOPES, see Materials—Dopes and Fabrics. 
p. 523. 
Defence Against Dive-Bombing Attacks DURALUMIN, see Materials—Duralumin. 
(Luftwehr, March, 1939), J., XLIV., p. 


COOLING OF ENGINES, see Engines—Covling 


CORROSION, see Materials—Corrosion. 


CRANKSHAFTS, see Engines—Crankshatis, 


195. ELECTRICITY 
Investigations on Bomb Trajectories (L’ Aero- Apparatus for Magnetic Testing at Mag- 
tecnica, Vol. 19, June, 1939), J., XLIV. netising Forces up to 5,000  Oecrsteds 
p. 89. (Buy. Stan. Res., Sept., 1989), 
Effect of Aircraft Bombs (Rev. de l’Arm. de| XLIV., Pp: 217. : 
Air, Nov.-Dec., 1939), J., XLIV., p.| The Electrical Resistance of Metal Contacis 
297. (Philips Tech. Rev., Nov., 1989), J., 


p. 217. 
The Electron Raster Microscope (Electro- 
tecnica, Nov., 1939), J., XLIV., p. 1083. 
The ]-Phase Magnet Motor (E.7.Z., Jan. 4th, 


BOMBS AND BALLISTICS—GUNS 
Characteristics of the Projectiles for the 
20-mm. Madsen Gun (Rev. de l’Arm, de 


= Adaptation of Electric Motors to the Drive 


of Machine Tools (Electricité, Nov., 1939), 


New Driving Bz >roiectiles place | 
New Driving Band for Projectiles (to Replace ]., XLIV., p. 309. 


Copper Ring) (La Technique Moderne, | 


15/11/39), J., XLIV., p. 198. | ENGINES 


saan _ Developux ut of te Machine Gun | Performance of Aircraft Spark-Ignition En- 
é gines with Fuel Ignition (J.S.4.E., April, 
Unorthodox Guns and Projectiles (La Sci. | 1940), J., XLIV., p. 529. 
et la Vie, April, 1940), J., XLIV., p. 452.| pov ee 
| Problems of Submerged Engine Installations 
Characteristics of the Oerlikon 20-mm. | . 9/6 TV 
(Inter. Avia., 19/12/89), J., XLIV., p. 
Cannon (Rev. de l’Arm, de l’Air, Nov.-| 208 
ders of French Transport Aircraft (Autom. 
ind:, 1/12/39), J., p. 206. 
Modern Aero Engines and their Performance 
Characteristics (Luftwissen, Sept.-Oct., 
| 1989), 7., XLIV., p. 98 
| Some New Investigations on Old Combustion 
Engine Problems (1) (Engineering, 
27/10/39), J., XLIV., 364. 
| Protective Greases for Aeroplane Engines 
(Aviabromyschlennost, Nos. 7-8, 1939), J. 
ALIV., S68: 


BOUNDARY LAYER, Aerodynamics 


Boundary Layer. | 
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CIVIL AVIATION 
Wing Loading and its Effect on the Design 
of Transport Aeroplanes (Inter. Avia., 
16/4/40), J., XLIV., p. 527. 


COMPRESSION-IGNITION ENGINES, 


Engines—Compression-Ignition, 


CONTROL OF AEROPLANES /ENGINES—BEARINGS 
Aeroplane Stability and Control from the! Engine Bearings—from Design to  Main- 
Designer’s Point of View (J. Aeron. Sci., tenance (J.S.A.E., Dec., 1939), J., XLIV.. 
Feb., 1940), J., XLIV., p. 458. | p. 207. 
Flight Path and Control During the Longi-| Low  Lead-Silver Allovs — for Jearings 
tudinal Motion of an_ Aircraft (Ing. | (Metals and Alloys, Vol. 10, 1939), /. 
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ENGINES—COMPRESSION-IGNITION 

Wear of Diesel Engine Cylinders and Rings 
(Trans, A.S.M.E., Feb., 1940), J., XLIV., 
p. 365. 

New Measurements on Diesel Engines and 
their Effect on Development (W.R.H., 
15/2/40), J., XLIV., p. 365. 

Researches on Direct Injection Internal-Com- 
bustion Engines (Pub. Sci. et Tech. B.S.T, 
No. 89, 1939), J., XLIV., p. 461. 

The Ageing of Lubricating Oil for Diesel 
Engines (J. Inst. Petrol, Feb., 1940), /., 
XLIV., p. 462. 


ENGINES—COOLING 

Surface Heat Transfer Coefficients of Finned 
Cylinders (N.A.C.A. Report No. 676), J., 
p. 206. 

Vapour Phase Cooling for Internal-Com- 
bustion Engines (Oil Gas J., 7/9/39), J., 
p. 99: 

Predetermination of Aircraft Engine Cooling 
Requirements for Specific Flight Conditions 
(J. Aeron. Sci., Feb., 1940), J., XLIV., 
p. 460. 

Calculation of a Cooling System for Aero 
Engines, Taking into Account the Com- 
pressibility of Air (Aeron. Eng., U.S.S.R., 
Feb., 1940), J., XLIV., 582. 

Effect of Increased Finning of the Cylinders 
on Cooling of Air-Cooled Engines (Aeron. 
Eng:, U.S:S., Feb., 1940), SLIV:, 
p. 532. 

Junkers Inter-Cooler for Two-Stage Super- 
chargers on Radial Engines (Inter. Avia., 
No: 706), XLIV:.,. p: 530. 

Freezing Point of the System  Ethylene- 
Glycol-Methanol-Water (/nd. and Eng. 
Chem., April, 1940), J., XLIV., p. 533. 

Cooling on the Front of an Air-Cooled Engine 
Cylinder in a Conventional Engine Cowling 
(N.A.C.A. Tech. Report No. 674), J., 
SLIV., p. 305. 

Air Forces on Radial Air-Cooled Engine 
Cowling as Determined from Pressure 
Distribution Tests (S.A.E. Annual Meet- 
ing, 15-19/12/39), J., XLIV., p. 362. 


ENGINES—CRANKSHAFTS 

On the Effective Rigidity of Crankshafts 
Undergoing Torsional Vibrations (L.F.F., 
20/2/40), J., XLIV., p. 461. 

Vibration of Crankshaft Propeller Systems 
(New Method of Calculation) (J. Aeron. 
Sci., Jan., 1940), J., XLIV., p. 302. 


ENGINES—GEARS 

Design of High Speed Gears (J. Aeron. Sci., 
Dec;;, 1989); XLIV:, p- 208. 

Testing Gear Wheel Material (Met. Vick. 
Tech. News Bull., No. 690), 
p.. 212. 


ENGINES—LUBRICATION 


Detection of Loose Metal in Aircraft Lubri- 
cating Systems (Engineer, 1/12/39), J., 
XEIV..,. 98: 

Researches on the Activity of Castor Oil 
(Pub. Sci. et Tech., No. 152, 1939), J., 
XLIV., p. 209. 

Lubricants from Fish Oil (Ind. and Eng. 
Chem., 20/11/39), J.,. XLIV., p. 209. 
The Friction Between Metals in the Presence 
of Lubricants (J. Tech: 

Vol. 9, 1939), J., XLIV., p. 101. 

Chemistry of Aircraft Lubricating Oils 
(Ott Gas J.,..No. 19389), p. 
101. 

Nomographic Study of the Viscosity of 
Lubricating Oils as a Function of Tem- 
perature (Ann. soc. belge étude petrole, 
Vol, 3, No. 12; 1939), p- 102. 

Some Remarks Regarding the Testing of 
Engine Lubricants (J. Inst. Petroleum, 
Dec.; 1939), J., XLIV., ps 306: 

The Principle of Mechanical Similarity 
Applied to Lubricating Films (Ricerche «i 
Ingegneria, Sept.-Oct., 1939), J., XLIV., 
p. 370. 

The Influence of Various Lubricants on the 
Seizure Characteristics of Hard Steel and 
Bronze (Engineering, 1/2/40), J., XLIV., 
p. 307. 

Fundamental Mechanical Aspects of Boun- 
dary Lubrication (J.S.A.E., Feb., 1940), 
ps 367. 

Effect of Temperature on Lubricating Films 
(Nature, 24/2/40), J., XLIV., p. 368. 
Synthesis of Lubricating Oils (Part I) 
(J. Inst. Petrol, March, 1940), J]., XLIV., 

p. 533. 

Stability of Crankcase Oils (with Discussion) 
(Trans. A.S.M.E., Feb., 1940), J., XLIV., 
p. 368. 


ENGINES—PISTONS 


New Designs for Piston Ring Grooves 
(Luftwissen, Dec., 1939), J., XLIV., p. 
462. 


ENGINES—SPARKING PLUGS 


Sparking Plugs and Octane Rating (Fuel, 
Nov.,, 1939), XSLIV., px 98: 

Shortcomings of Mica as an_ Insulating 
Material in Aviation Spark Plugs (S.A.E. 
Annual Meeting, 15-19/1/40), J., XLIV., 
p. 365. 


ENGINES—SUPERCHARGING 


Limitations of Single-Stage Centrifugal Super- 
chargers (Luftwissen, March, 1940), /., 
XLIV., p. 531. 


ENGINES—TESTING 


The D.V.L. Torque Hub (Luftwissen, March, 
1940), J., XLIV., p. 582. 

Double Test Stand for Aero Engines 


1X 
via., 

Ice 
Tag- 
teds 
acts 
tro- 
103. | 
ith, 
rive | 
39), | 
En- 
ril, 
ons 
Pp. 
in- 
m, 
| 
Ice 
on 
1g, 
| : 
eS 
n- | 
| 
| 


x 


ENGINES—TURBINES 
Researches on Steam 
Efficiency (J.I.C-E., 
XLIV., p. 298. 


Turbine Nozzle 
Dec., 1939), 


ENGINES—TWO-STROKE 
The Effect of Piston Head Shape, Cylinder 
Head Shape and Exhaust Restriction on 
the Performance of a Piston-Ported Two- 


Stroke Cylinder (N.A.C.A. Tech. Note, 
No. 756), J., XLIV., p. 530. 
ENGINES—VALVES 
Modern Aircraft Valves (J.S.4.E., April, 


1940), J., XLIV., p. 529. 


FABRICS, see Materials—Dopes and Fabrics. 


FATIGUE, see Materials—Fatigue. | 


FLAPS, see Aecrofoils—Flaps. 


FLUID MOTION 

On the Deformation of Free Boundary to} 

Line Vortices (Aer. Res. Inst., Tokyo, | 
Report No. 183), J., XLIV., p. 199. 

Mathematical Theory of Irrotational Trans- | 
lation Waves (Bur. Stan. J. Res., Jan | 
1940), J., XLIV., p. 358. 

Model Experiments in Flow Channels Using 
Various Media (Phys. Zeit., 15/2/40), 7 
XLIV.,. p. 358. 

Stability and Configuration of the Wakes 
Produced by Solid Bodies Moving Through 
Fluids (Phil. Mag., March, 1940), /., 
RLY... p. Bao: 


FLUID MOTION—PIPES—ORIFICES, ETC. 
The Theory of the Annular Wing (Nozzle | 
in Free Flow) (Ing. Archiv., Feb., 1940), | 

p. 458. 

On the Velocity Distribution in Turbulent 
Flow Through a Straight Pipe of Annular | 
Cross-Section (Aer. Res. Inst., Tokyo, | 
Report No. 180, July, 1939), J., XLIV., | 
p. 93. | 

The Transition from Subsonic to Supersonic | 
Velocity in a Gas Flowing Through a} 
Nozzle (Z.A.M.M., Dec., 1939), J., XLIV., | 
p. 356. | 


FLUID MOTION—THEORY 
A Theoretical Study of the Moment on a 
30dy in a Compressible Fluid (N.A.C.A. | 
Tech. Report No. 671), J., XLIV., p. 200. 


FLUID MOTION—VISCOSITY 
Viscosity Index of Lubricating Oi's (/nd. and 
Eng. Chem., Jan., 1940), J., XLIV., Pp. 
306. 


FLUTTER, see Aeroplanes 


Flutter. 
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FLYING BOATS 
A New Method of Studying the Flow of the 
Water Along the Bottom of a Model of a 
Flying Boat Hull (N.A.C.A. Tech. Note, 
Feb., 1940), J., XLIV., p. 453. 
FRICTION, see Materials— Friction. 
FUELS 
Petroleum for Germany at War (/nd. and 


Eng. Chem., 10/11/39), J., XLIV., p, 
91. 

The Characteristics of Atmospheric Type 
Burners when Used with Natural Gas 


(Trans. A.S.M.E., Nov., 1939), J., XLIV., 
p. 209. 

Stored Energy (Fuel, Dec., 1939), J., XLIV., 
p. 207. 

U.S.A. Aviation Fuel (/nter. 
6/12/39), J., XLIV., p. 209. 
Thermal Study of the Oxidation of Motor 
Fuels (Pub. Sci. et Tech., No. 154, 19339), 

BIAV., 210. 

Production of Fuel Oil from Sewage Sludge 
(Fuel, Nov., 1939), J., XLIV., p. 99. 

Motor Fuel Supply for the French Air Force 
(W.7.M., Vol. 43, Oct.,. 1989), J., XLAV., 
p. 90. 

Peroxides and Detonation in Internal-Com- 
bustion Engines (deta Physiocochin, 
Vol, 9, 1938), -p: 
101. 

Gasoline Engine Combustion (Autom. Ind., 
15/12/39), SIV 102: 

Aluminium Aircraft Fuel Tanks (S.4.E. 
Annual Meeting, 15-19/12/39), J., XLIV., 
p. 362. 

Germany and Roumanian Petroleum (La 
Science et la Vie, May, 1940), J., XLIV., 
p. 523. 

Gum Formation in Cracked Gasolines (Ind. 
and Eng. Chem., Jan., 1940), J., XLIV., 
p. 307. 

Motor Methods of Testing Fuels and Lubri- 
cants (Oel u. Kohle, 1939), J., XLIV., p. 
306. 

Data on Ethyl Gasoline Corrosion (Report 
No. 9, Bull. Soc. Royale des Ingenieurs 
et des Industriels, Brussels, 1939), J]. 
., p. S66. 

The Future of Safety Fuels in Spark-Ignition 
Aircraft Engines (S.A.E. National Aircraft 
Meeting, Dec., 1939), J., XLIV., p. 366. 

Lead—Sensitivity of Motor Fuels and_ its 
Dependency on Chemical Composition 
(Autom. Tech. Zeit., 10/2/40), J. 
XLIV., p. 369. 

Flame Speeds and Energy Considerations tor 
Explosions in a Spherical Bomb (N.4.C.4 
Report No. 682), J., XLIV., p. 534. 

Physical Properties of Some — Purified 
Aliphatic Hydrocarbons (Bur. Stan. J 
Res., Jan., 1940), J., XLIV., p. 369. 
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FUELS—DIESEL 
Characteristics of Diesel 


Fuels Influencing 
Power and Economy (J.S.A.E., Feb., 
1940), J., XLIV., p. 367. 


FUELS—GASEOUS 
Hydrogen as a Motor Fuel (dutom. Tech. 
Zeit., 10/11/39), J., XLIV., p. 100. 


FUELS—KNOCK 

Measurement of Anti-Knock Valves in Otto 
Engines (Deutsche Kraftfahrtforsch, No. 
$1, 1989), J-,. ., p- 100. 

A New Anti-Knock Agent for Motor Fuel 
Substitute for Tetra-Ethyl Lead (Chemiker 
Zeitung, 10/5/39), J., XLIV., p. 100. 

The Manufacture and Use of Tetra-Ethyl 
Lead (J. Inst. Petrol., March, 1940), J., 
XLIV., p. 533. 

Effect of Supercharging on the Comparative 
Evaluation of the Anti-Knock Properties 
of Fuels (Aeron. Eng., U.S.S.R., Nov., 
1939), J., XLIV., p. 367. 


FUELS—OCTANE 

100 Octane Fuel in the U.S.A. 
4/1/40), J.; p. 305: 

Relative Performance with 87- and_ 100- 
Octane Fuel on Koolhoven Fk.-59 Two- 
Seater Reconnaissance Bomber (Mercury 
XV.) Engine (Flight, 22/2/40), J., XLIV., 
p. 360. 


(Les Ailes, 


GASES 
Heat Transfer in Vibrating Gases (Z.1’.D.1., 
11/11/39), J., XLIV., p. 471. 


GEARS, see Engines 


Gears 


GLASS, see Materials—Glass. 


GLIDERS AND GLIDING | 
Measurements of the Forces Acting on Gliders | 
in Towed Flight (N.A.C.A. Tech. Note, | 
No. 469. | 
GROUND EFFECT, see Avrodynamics 
Effect. 
GUNS, see 


GYROSCOPES. 
The Application of Complex Mathematics to 
Gyroscope Theory (Z2.V.D.I., 11/2/39), 
The Oscillations of a Gyroscope Electrically | 
Coupled with a Mass, J., XLIV., p. 310. | 


| 
Aerodromes. 


Ground | 


Bombs Ballistics—Guns. | 


HANGARS, see 


HEAT 
The Analogy Between Fluid Friction and | 
Heat Transfer (Trans. A.S.M.E., Nov.,| 
1939), J., XLIV., p. 201. | 
The Basis and Aims of Research in Applied | 
Heat (Forschung, Jan.-Feb., 1940), /., | 
XLIV., p. 541. 


General Laws Governing Heat Conduction 
(Forschung, Jan.-Feb., 1940), J., XLIV., 
p. 542. 

Non-Steady Method for 
Thermal Conductivity of 
chung, Jan.-Feb., 1940), /., 
542. 


Determining the 
Liquids (Fors- 


HEAVY OIL ENGINES, sev 


pression-Ignition, 


Engines—Com- 


HYDRAULICS 
Aerodynamics Investigations of Hydraulic 
Machinery (Forschung, Jan.-Feb., 1940), 
825. 

Review of Researches on Centrifugal Pumps 
Carried Out at the Technical High School, 


Brunswick (Forschung, Jan.-Feb., 1940), 
HYDRODYNAMICS 
On the Sinkage of a Ship at Low Speeds 
(ZA Aug:, 1939), J... p: 
92. 


Fuels—Gaseous. 


HYDROGEN, see 
ICE PREVENTION, see De-Icing. 
IGNITION 


Some Factors Controlling the Development 
of Electrical Ignition of Aero Engines 


AeS:; 1940); J... SEIV., ‘p: 
460. 
INSTRUMENTS 
Materials for Slack Diaphragms (Forschung, 
Jan.-Feb., 1940), J., XLIV., p. 536. 
The Guidonia Aircraft Speed Indicator 


(Les Ailes, 18/4/40), J., XLIV., p. 536. 

The D.V.L. Accelerometer (Luftwissen, Feb., 
1940); J S36: 

The Telegon System of Remote Instrument 
Indication by Self-Synchronous Electric 
Motors (J. Aeron, Sci., March, 1940), J.. 

Flight Ray, a Multiple Instrument Indicator 
(J. Aeron. Sci., March, 1940), J., XLIV., 
p. 535. 

A Mechanical Harmonic Synthesiser Analyser 
(J. Frank. Inst., Dec., 1939), J.. XLIV., 
p. 311. 

Measurement of the Thickness of Non-Mag- 
netic Layers (Z.V.D.I., 23/9/89), J.. 
XLIV., p. 463. 

Measurement of Impact Strains by a Carbon 
Strip Extensometer (J. App. Mech., March, 
1940), J., XLIV., p. 463 

Spring Joints in the Construction of Measur- 
ing Instruments (Z.17.D.7., Vol. 83, No. 
45, 11/11/39), J., XLIV., p. 463. 
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The Development of Electrical Strain Gauges 
(N.A.C.A. Tech. Note, No. 744), J.. 
XLIV., p. 375. 

Corrugated Metal Diaphragms for -Aircraft 
Pressure Measuring Instruments (N.A.C.A. 
Tech. Note, No. 738), J., XLIV., p. 375. 

An Improved Electric Hygrometer (Bur. 
Stan. J. Res., Dec., 1939), J., XLIV., p. 
374. 


INSTRUMENTS—ALTIMETERS 
Sensitive Aneroid Diaphragm Capsule with 
No Deflection Above a Selected Pressure 
(Bur. Stan. J. Res., Jan., 1940), 
XLIV., p. 376. 


INSTRUMENTS—TEM PERATURE 
MEASURING 
Measurement of Stagnation Temperature 
(Ing. Archiv., Feb., 1940), J., XLIV., p. 
471. 


INTERFERENCE, sce 


ference. 


Aerodynamics—Inter- 


JET PROPULSION 
The Possibilities of the 
(La Sct. et la Vie, April, 
p. 452. 


Rocket in War 
1940), J., XLIV., 


KNOCK, see Fuels—Knock. 


Performance—Take 


LANDING, see Aeroplanes 
Off and Landing. 


LUBRICATION, see 


Materials—Friction. 


Engines—Lubrication, 
MACHINE GUNS, see Bombs and Ballistics— 
Guns. 

MAGNESIUM, see Materials—Magnesium. 
MAGNETIC MINE, see Bombs and Ballistics. 
MAGNETISM, see Electricity. 

MARINE PROPELLERS AND SCREWS 
Ship Propeller Shaft 


(Review of German and Dutch 
(W.R.H., 15/2/40), J., 


Friction Losses in 
Bearings 
Experiments) 

XLIV., p. 369. 


MATERIALS 

Modern Precision Grinding Methods (Aire. 
Eng., Feb., 1940), J., XLIV., p. 464. 

The Distribution of Load on the Threads of 
Screws (J. App. Mech., March, 1940), J., 
XLIV., p. 469. 

Strength Properties of Light Metal Screws 
4/4439); IV... 467: 


INDEX. 


Production, 
Dec., 1938), J., p.. 108. 
Preparation of Metals in a Compact lorm 


Dynamic Balancing (Aircraft 


by Pressing and Sintering (Met. Vick, 
Tech. News Bull., No. 690), J., XLIV., 


p. 212. 
Heat Treatment Department (Met. Vick. 
Tech. News Bull., No. 690), J., XLIV., 


212. 

Synthetic Bearings for Rolling Mills (Vet, 
Vick. Tech. News Bull., No. 690), 1; 
XLIV., p. 211. 

Thermoflux Method for Measuring Thickness 


of a Plate (Fuel, Nov., 1939), J., XLIV., 
p. 108. 
Plastic Flow in Metals (Metal Industry, 


2/2/40), J., XLIV., p. 371. 


MATE RIALS—CORROSION 

Contribution to the Study of Dissolution 
Potentials (Pub. Sci. et Tech., No. 158, 
1939), J., XLIV., p. 466. 

Research into Corrosion and the Protection 
of Light Alloys (Inter. Avia., No. 690, 
29/12/39), J., XLIV., p. 215. 

Tide-water and Weather-Exposure Tests on 
Metals Used in Aircraft (N.A.C.A. Tech. 
Note, No. 736), J., XLIV., p. 214. 

Sigal, the High-Grade German Protective 
Paint Pigmented with AI.-Si. (Vetallges. 
Periodic Rev., Vol. 14, 1939), J., XLIV., 
p. 109. 

Contact Corrosion of Pure Aluminium with 
Various Metals, in Particular Stainless 
Steel (Korrosion u. Metallsch., Vol. 15, 
No. 1939), XIV. p: 107. 

The Protective Effect of a Cladded Layer 
with Additional Surface Protection in the 
Case of an Aluminium-Copper-Magnesium 
Alloy (Zeit. fur Metallkunde, Dec., 19339), 
p. 309: 


MATERIALS—DOPES AND FABRICS 

An Instrument for Estimating Tautness of 
Doped Fabrics on Aircraft (N.A.C.A. 
Tech. Note, No. 729), J., XLIV., p. 103. 

Aeroplane Dopes—Relation of Tautening 
and Weathering Qualities to Composition 
(Ind. and Eng. Chem., Feb., 1940), J., 
ALIV., p. 371. 

Study of an Apparatus for Studying the 
Ageing of Cellulose Varnishes by Light 
(Pub. Sci. et Tech., No. B.S.T. 88, 1939), 


| 

MATERIALS—DURALUMIN 

| Effect of Plastic Deformation on the Age- 
Hardening of Duralumin (Trans. Amer. 

Inst. Min. Metall. Eng., Vol. 133, 1939), 
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MATERIALS—FATIGUE 
Fatigue Tests of Connection Angles (Univ. 
Illinois Eng. Expt. Station Bull., No. 317, 
1989), 7.; PV .; 
Deformation and Fatigue of Metallic Materials | 


as Detected by X-Rays (Forschungsarb. 
Metallkunde Rontgenmetallog., No. 26, 
1939), J., XLIV., p. 469. 


MATERIALS—FRICTION 
The Static Friction of Lubricated Surfaces 
(J. Inst. Petrol., Jan., 1940), J., XLIV., 
p. 308. 
Determination of the Coefficient of Friction 
of Steel Rubbing on Steel at High Veioci- 


Vol. 35;. Now 1), 


p. 356. 


MATERIALS—GLASS 
Glass for A.R.P. Purposes 
1/12/39); 92. 


(Engineering, 


MATERIALS—LIGHT ALLOYS 

On the Combined Effect of Cold Working 
and Hardening at Room Temperature on 
Al.-Cu.-Mg. Alloys (Zeit. fur Metallkunde, 
Vol. $1, Nov-., 1939), J., LIV... p. 107. 

Heat Treatment of Aluminium Alloys (Metal 
Industry, March, 1940), J., XLIV., p. 
538. 

The Polishing, Plating and Anodising of the 
Aluminium Light Alloys (Metallurgia, 
Feb., 1940), J., XLIV., p. 464. 


MATE RIALS—MAGNESIUM 

Forging and Stamping of Aeroplane Propeller 
Blades from Magnesium Alloys of High 
Strength (Avia 
1939), J., XLIV., p. 469. 

Magnesium for Aircraft Construction (J. 
Aeron. Sct., April, 1940), J., XLIV., p. 
529. 

Protective Enamel Finishes for Magnesium 
Base Alloys (Products Finishing, Vol. 4, 
No. 3, 1939), J.,. p. 470: 

The Anodic Protection of Magnesium 
(Métaux et Corrosion, 19389), J., XLIV., 
p. 106. 

Magnesium Castings Used in Germany (Metal 
Progress, Jan., 1940), J., XLIV., p. 310. 


MATERIALS—PLASTICS 

Investigation of the Impact Bending Strength 
of Synthetic Resins (Kunststoffe, Vol. 29, 
No. 2, 1939), XLIV.,. p. 105. 

Behaviour of Polyvinyl Chloride Plastics 
under Stress (Ind. and Eng. Chem., April, 
1940), J., XLIV., p. 539. 

Effect of Pressing Conditions and Composi- 
tion on the Properties of Laminated 


Synthetic-Resin Pressed Plastics (Z.V.D.1., 
30/12/39), J., XLIV., p. 466. 
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Superpressed Plywood, Bordered with Ther- 


mosetting Synthetic Resin Adhesives 
(Mech. Eng., March, 1940), J., XLIV., 
p. 373. 


MATERIALS—RIVETING 

Smooth Skin Riveting in German Aircraft 
Construction (Z.V.D.1., 16/9/39), J., 
XLIV., p. 468, 


MATERIALS—RUBBER 
A Buna Fabric Gasket Free from Asbestos 
(Autom. Tech. Zeit., 10/3/40), 
XLIV., p. 470. 
Dynamic Fatigue Life of Rubber (/nd. and 


Eng. Chem., 15/1/40), J., XLIV., p. 
309. 
Vulcanisation of Rubber (/nd. and Eng. 


Chem., Nov-,. 1989), XLIV., p. 282. 

Measurement of the Permeability of Rubber 
to Various Gases (Ind. and Eng. Chem., 
15/2/40), J., XLIV., p. 373. 


MATERIALS—STEEL 

A Rapid Method for Determining Carbon in 
Plain Carbon Steels for Control Purposes 
(Met. Vick. Tech. News Bull., No. 690), 
ps. 

Heat Treatment of Steel by High Frequency 
Currents (J. Inst. Elect. Eng., Feb., 1940), 

The Effect of Range of Stress on the Tor- 
sional Fatigue Strength of Steel (Univ. 
Illinois Eng. Expt. Station Bull., No. 316, 
1939), J.; XLIV.,. p. 374: 


Experimental Study of Torsional Column 
Failure (N.A.C.A. Tech. Note, No. 733), 
105: 

Effect of Internal Stresses on the Resistance 
of Materials Towards Splintering and Wear 
(Werkstattstechn, Vol. 33, No. 12, 1939), 

Recovery Recrystallisation and Creep Be- 
haviour of a Few, Cold-Worked, Austenitic 
Materials (Metallwirtsch, Vol. 18, 1939), 

A Fixture for Obtaining Pin-End Conditions 
in Column Testing (J. Aeron. Sci., Dec., 
1939); KEIN 215. 

Photo-Elastic Analysis of Three-Dimensional 
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Stress Systems Using Scattered Light 
(N.A.C.A. Tech. Note, No. 737), f., 


MEL 214: 
Isopachic Stress Patterns (J. App. Physics, 
Vol. 10, 1939), J., XLIV., p. 106. 
Torsion and Flexure (Aircraft Eng., 
1939), J., XLIV., p. 108. 

On the Crippling Load of a Strut (J. Inst. 
C.E., April, 1940), 7., XLIV., p. 539. 
Brittle Lacquers as an Aid to Stress Analvsis 
(J. Aeron. Sci., March, 1940), J., XLIV., 

p. 537. 
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Local Instability of Columns with I-, Z-, 
Channel- and KRectangular-Tube Sections 
(N.A.C.A. Tech. Note, No. 743), J., 
ALAV., p. 371. 

X-Ray Stress Measurement Without Use of 
Calibrating Substance (Zeit. fiir Metall- 
kunde, Dec., 1939), J., XLIV., p. 309. 

A Two-Load Method of Determining the 
Average True Stress-Strain Curve in Ten- 
sion (J. App. Mech., Dec., 1939), J., 
XLIV., p. 308. 

The Investigation of Rapidly Changing 
Mechanical Stresses with the Cathode-Ray 
Oscillograph (Philips Tech. Rev., Jan., 
1940), J., XLIV., p. 462. 

Some Stress Strain Studies of Metals (/. 
Aeron. Sci., March, 1940), J., XLIV., p. 
537. 


MATERIALS—STRESSED SKIN 

Elastic Theory Involving Finite Displace- 
ments (Part II) (Z.A.M.M., Dec., 1939), 
SLIV.,. p. 464. 

An Investigation of Sheet Stiffener Panels 
Subjected to Compression Loads, with 
Particular Reference to Torsionally Weak 
Stiffeners (N.A.C.A. Tech. Note, No. 752), 
J., XLIV., p. 465. 

Stress Concentration Factors Around a 
Central Hole in a Plate Loaded Through 
Pin in the Hole (J. App. Mech., March, 
1940), J., XLIV., p. 468. 

Corrugated Panels Under Combined Com- 
pression and Shear Load (/. Aeron. Sci., 
Feb., 1940), J., XLIV., p. 466. 

Stress Concentration Around an Open Circu- 
lar Hole in a Plate Subjected to Bending 
Normal to the Plane of the Plate 
(N.A.C.A. Tech. Note, No. 740), J., 
XLIV., p. 214. 

Stress Functions for a Plate Containing 
Groups of Circular Holes (Howland and 
Knight, 24/11/39), J., XLIV., p. 213. 

The Buckling of Spherical Steels by External 
Pressure (J. Aeron, Sci., Dec., 1939), J., 
p. 216. 

The Buckling Strength of Circular Sym- 
metrically Stepped Plates (Z.A.M.M., 
Aug., 1939), J.. 221V., p. 103. 

On the Design of Steel Bodies of Revolution 
Possessing Constant Strength in all Direc- 
tions when Subject to a Constant External 
or Internal Pressure (Z.A4.M.M., Dec., 
1939), J., XLIV., p. 370. 


Effective Widths of Stiffened Panels Under j 


Compression (J. Aeron. Sci., March, 1940), 
p. 538. 
MATERIALS—SURFACE FINISH 


Research on Surface Finish (MVech. World, 
29/3/40), J., XLIV., p. 539. 
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MATERIALS—TESTING 

Bearing Testing Machine for Different | ypes 
of Loads (Met. Vick. Tech. News Bull., 
No: 690), J., ALIV., p. 211. 

Micro Tearing Machine for the hoto- 
Micrographic and Micro-Cinematographic 
Examination of Materials (Arch. Fisen- 
hiittenw., 1939), J., XLIV., p. 372 

The Combined Bending-Tension Test for 
Metals (Z.V.D.1., 20/1/40), J., XLIV., 
p. 372. 


MATERIALS—THEORY OF STRUCTURES 

A Recurrence Formula for Shear-Lag Prob- 

lems (N.A.C.A. Tech. Note, No. 739), J., 
218. 

Determination of Cross-Sectional Areas of 
Structural Members (Bur, Stan. J. Res., 
Nov.,, 1938), J., AXLAV., p.. 213. 

A Theoretical Investigation of Plastic Torsion 
in an I-Beam (J.R.Ae.S., March, 1940), 


MATERIALS—TUBES 
The Behaviour of Thin-Walled Tubes Under 
Internal Pressure (Z.4.M.M., Feb., 1940), 

J., XLIV., p. 467. 


MATERIALS—WELDING 

Ignition Contractor Control of Resistance 
Welding (G.E. Rev., Dec., 1939), J., 
XLIV., p. 309. 

Tentative Standard Methods for Mechanical 
Testing of Welds (Welding Journal, March, 
1940), XLIV., 538. 

The Properties of Light Metal Welds 
(Metal Ind., 10/11/89), p. 
106. 

Spot Welding of Light Alloys (Encineer, 
23/2/40); J., XLIV., 372. 

Electric Spot and Seam Welding of Light 
Alloys: 10/2/40), J., XLIV,, 
p. 373. 

Shaping Edges for Welding (Steel, 11, 3/40), 
539. 

Repair Welding, Brazing Soldering 
(Metal Industry, March, 1940), J., XLIV., 
p. 538. 


MATHEMATICS 
The Expression of Certain Integrals Occur- 
ring in Wing Vibration Investigations by 
Means of Cylindrical Functions (Z.1..M., 
August, 1939), J., XLIV., p. 95. 


MEDICAL 

Technology and Medicine in Aviation (Luft- 
wissen, Feb., 1940), 7., XLIV., p. 540. 

Effect of Acceleration on the Human 
Organism (Aeroplane, U.S.S.R., Oct 
1938), J., XLIV., p. 540. 

The Physiological Effect of Large Accelera- 
tions (Luftwissen, Fceb., 1940), 7., XLIV., 
p. 541. 
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METEOROLOGY | 
Thermo-Convective Vortices in the Air— | 
Their Application to Meteorology (Pub. 
Sci.. et Lech., INO. 155, 1989), J.,. MLIV., 

p. 357. 

Note on the Distribution of Temperature 
and Vapour Pressure Around a Horizontal 
Wet Cylinder (Phil. Mag., March, 1940), 
SLIV., p: 376. 


METEOROLOGY—ELECTRICAL 
PHENOMENA 
Meteorological Conditions Associated with | 
Aircraft, Lightning Discharges and Atmos- | 
pherics (J. Aeron. Sci., Dec., 1939), a 
XLIV., p. 205. | 

| 


MISCELLANEOUS 
The Behaviour of a Long-Period Physical | 
Pendulum, etc. (£.F.F., 20/1/40), J., 

471, 


NOISE OF AIRCRAFT, see Acoustics. 


| 
| 
OCTANE NUMBERS, see Fuels—Octane. | 


OIL, see Engines—Lubrication, Materials— | 
Friction. 


OPTICS 
Stroboscopic Light Source (Proc. Inst. Rad. | 
Eng., Nov., 1939), J., XLIV., p. 216. | 


PARACHUTES 
Parachute for Fast Aeroplanes (Am, Avia- | 
Hon, 18/1/39), XLIV., p: 97. 
Shoulder Safety Belts (Sci, Am., Feb., 1940), 
p. 802: 


PERFORMANCE OF AEROPLANES, vec | 


Aeroplanes— Performance, 


PETROL, sce Fuels. 
| 


PLASTICS, sce 


Plastics. 


Materials 


Aero- 


PRODUCTION OF AIRCRAFT, see 


planes—Production, 


RESEARCH 
Industrial Research in 1939 (Ind. and Eng. 
Chem., 10/2/40), J., XLIV., p. 311. 


RESISTANCE, see Acrodynamics 
RIVETING, see Materials—Riveting. 
ROCKET PROPULSION, see Jet Propulsion. 
ROTORCRAFT 
Treatment of Performance Losses on Rotors 
with Centre Cut-Outs (J. devon. Sci., 
Jan., 1940), J., XLIV., p. 304. 


Observations in Flight of the Region of 
Stalled Flow Over the Blades of an Auto- 


Drag. 


giro Rotor (N.A.C.A. Tech. Note, No. 
Army Experiences with Rotary Aircraft 


(J. Aeron. Sci., Jan., 
p. 303. 

Second Annual Rotating Wing Aircratt 
Meeting (J. Aeron. Sci., Jan., 1940), /., 
302: 

New Parameter for Lifting Rotors (J. Aeron. 
Sci., Jan., 1940), J., XLIV., p. 303. 


1940), J., XLIV., 


Gyroplanes and Combination Types (/. 
Aeron. Sci., Jan., 1940), J., XLIV., p. 
303. 


Photographic Observations in Flight of the 
Stalling of Rotor Wings (J. Aeron. Sci., 
1940), J., XLIV., 304, 

Contribution to the Aerodynamics of lRo- 
tating Wing Aircraft (N.A.C.A. Tech. 
Memo. No. 921), J., XLIV., p. 301. 

Rotor Controls (J. Aeron. Sci., Jan., 1940), 
p: 304: 

Frequency and Vibration Problems of Rotors 
(J. Aeron. Sci., Jan., 1940), J., XLIV., 
p. 304. 


PHOTOGRAPHY Notes on Autogiro Rotor Longitudinal 


Metal Photographic Film (Fuel, Nov., 1939), | 
p. 109: 
Reciprocity Failure of Photographic Materials 
at Short Exposure Times (Proc. Roy. Soc., 


8/3/40), J., XLIV., p. 470. | 


PHOTOGRAPH Y—CAMERAS 
New High Temperature X-Ray Camera 
(J. Inst. Metals, March, 1940), J., XLIV., 
p. 470. 


PILOTS AND PILOTING 


Main Considerations for the Selection of 
Military Pilots (Plugwehrund Technik, 
Aug., 1939), J., XLIV., p. 91. 


PISTONS, see Engines 


Pistons. 


| Stability (J. Aeron. Sci., Jan., 1940), J., 
| 


Future Possibilities of the Autogiro (Civil 
| and Military) (La Sci. et la Vie, March, 
1940), J., XLIV., p. 363. 


305. 


RUBBER, see Materials—Rubber, 


| 
| 


SOUND, see Acoustics. 


SPARKING PLUGS, see 
Plugs. 


Engires 


Sparking 


SPINNING, see Stability—Spinning. 


STABILITY 
Calculation of a Steady Turn 
Sepes, 1939)). Fz; 


(deron. Eng., 


XLIV., p. 97. 
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STABILITY—LATERAL 
Wind Tunnel Investigation of the Effect of 
Yaw on Lateral Stability Characteristics. 


II—Rectangular N.A.C.A. 23012- Wing 
with a Circular Fuselage and a_ Fin 
(N.A.C.A. Tech. Note, No. 730), J., 


STABILITY—LONGITUDINAL 
The Problem of the Longitudinal Motion of 
Aircraft Under the Action of Gravity Only 
(Z.4.M.M., Aug., 1939), J., XLIV., p. 94. 


STABILITY—SPINNING 
Free-Spinning Wind-Tunnel Tests of a Low- 
Wing Monoplane with Systematic Changes 
in Wings and Tails. W—Effect of Centre 


of Gravity Location (N.A.C.A. Report Nv. | 


672),. J., 201. 
STEEL, see Materials—Steel. 
STRESSED SKIN, see Materials—Stressed Skin 


Engines — Super- 


SUPERCHARGING, see 
charging. 


Aerodynamics 


SUPERSONIC SPEEDS, see 


Supersonic. 


Materials—Surface 


SURFACE FINISH, see 
Finish. 
Wireless—Television. 


TELEVISION, see 


Engines—Test- 


TESTING OF ENGINES, see 
ing of Materials; Materials—Testing. 

TUBES, see Materials—Tubes. 

TURBINES, see Engines—Turbines. 


TURBULENCE, see Aerodynamics—Turbulence 


TWO-STROKE ENGINES, see Engines—Two-_ 


Stroke. 


UNDERCARRIAGES, see 


carriages, 


Aeroplanes 


VALVES, see Engines—Valves. 


VIBRATION 


On the Frequency of Flexural Vibrations of 


a Rotating Propeller Blade (Aer. Res. 
Inst., Tokyo, Report No. 181), J., XLIV., 
p. 104. 

Resonance Vibrations of a System Subjected 
to Vectorial Forcing Impulses (Z.A.M.M., 
Aug., 1939), j., XLIV., p. 104. 

Small Oscillations of a Rope Suspended with 
Considerable Sag (Z.A4.M.M., Aug., 1939), 
p.. 404. 


Under- 


INDEX. 


On the Natural Frequencies of Vibrating 
Systems (Proc. Roy. Soc., 8/3/40), J., 
XLIV., p. 465. 


VISCOSITY, see 


WARFARE—AE RIAL 

A Russian Pilot’s Opinion of the German 
Fighter in Spain (Riv. Aeron., Sept., 
1939), J., XLIV., p. 198. 

Some Italian and Russian Opinions on the 
Aerial War in Spain (Rev. de l’Arm. de 
l’Air, May-June, 1939), J., XLIV., p. 196. 

Aerial Vulnerability (L’Aerophile, Dec., 

Co-operation Between the Army 
Air Force (Luftwehr, March, 
p..295. 

Some Tactical Episodes in the Polish Cam- 
paign (Flugwehr und Technick, Nov.- 
Dec., 1939), J., XLIV., p. 298. 

The Role of the Fighter in Modern Aerial 
Warfare (Flugwehr und Technick, Nov.- 
Dec.,..1939), J., ALIV., p. 297. 

Army Co-operation with Fixed and Rotary 
Wing Aircraft (La Science et la Vie, 
March, 1940), J., XLIV., p. 355. 


Fluid Motion—Viscosity. 


and the 
1939), 


WARFARE—AERIAL—A.R.P. 
Organisation and Treatment of Air Raid 
Casualties (British Medical — Journal, 
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